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The fact that a third edition of this work has become 
necessary may, the Author hopes, be taken as an indica- 
tion that the principles of sanitation which he advocates 
are meeting with increased acceptance. 

It is evident that the elaborate methods of sanitation 
which are necessary in towns are too expensive and 
otherwise unsuited for the rural householder, who is 
dependent for his living upon the productions of the soil, 
and who must be taught to return all refuse matter to 
the soil, with a view to increase its fertility. 

The Author has taken advantage of this new edition 
to rearrange much of his material and present it in 
more orderly form. There have been several additions 
of new, and some few deletions of old, matter. 

The Author is much indebted to his friend Mr. 
Geobgb Pebnet for valuable assistance in preparing 
this volume for the press. 


July 1903. * 
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ESSAYS 


ON 

EUEAL HYGIENE 

. CHAPTER I 

INTRODUCTORY 

In the ensuing chapters the author will attempt to show 
that many of the hygienic arrangements which have 
been in vogue for some years are largely based upon 
erroneous principles ; and are, therefore, bad from m|iny 
points of view, scientific, political, moral, economic, and 
hygienic. 

The title of ‘ Eural Hygiene ’ has been chosen because 
it is only in places having a rural or semi-rural character 
that it is possible to be guided by scientific principles in 
our measures for the preservation of^health and the pre- 
vention of disease. In cities the hygienic arrangements 
are the products of expediency rather than principle, and 
are not unfrequently carried out in defiance of the teach- 
ings of pure science. Overcrowding is encom'aged, and 
rivers or other sources of water are recklessly fouled, 
because such conditions are, or are supposed to be, ‘ good 
for trade.* Our municipal governors, who are mainly 
selected from the '"trading classes, and the majority of 

B 
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whom have had no scientific training of any kind, are 
• rarely, capable of looking beyond the question of imme- 
diate profit, which to them seems all-important. If a 
so-called sanitary measure seems likely to increase the 
rateable value of a district for the time being, that is 
generally regarded as sufficient ground for action, and 
money is recklessly borrowed to carry out expensive and 
half-considered measures, in which the work of sanitation 
is merely begun and rarely completed. 

The hygienic measures of cities have, for the most 
part, been hastily adopted in order to escape the dangers 
which are inseparable from an undue concentration of 
population. They may be compared to the herculean 
method which was practised upon the stables of King 
Augeas, and although we may admire the prowess of 
Hercules, we can find nothing but contempt for Augeas, 
who would have been happier and richer had he kept his 
oxen in a rational way. 

The * good for trade * doctrine is fatal to sound sani- 
tary measures, because Mr. ‘ Good for Trade ’ (as Bunyan 
might have called him) will not for a moment listen to 
any proposition for limiting, however slightly, the con- 
centration of population. ‘ Good for Trade * is fond of big 
schemes, the money for which is borrowed, and so long 
as the money is spent he does not much care upon what. 
There can be no doubt that the almost unlimited powers 
of borrowing which our municipalities possess have been 
harmful in so far as they have encouraged sanitary autho- 
rities to act precipitately when otherwise they would have 
been obliged to move slowly and cautiously, and in doing 
so would have gained their experience. 

Mr, ‘ Good for Trade ’ is often not deficient in cun- 
ning, and is quite capable of seeing how advantageous 
are big sanitary schemes for landowners, building specu- 
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lators, water shareholders, contractors, and the erowd 
of tradesmen and labourers who follow in thteir train. 
He thoroughly understands the various methods by 
which what is known as ‘bringing down the Local 
Government Board * is brought about, and then, when 
the groaning ratepayer complains, he protests that the 
local authority is helpless because of the action of the 
Government 

The title of ‘Eural Hygiene’ has been chosen not 
only because it is in the country alone that Hygiene 
can be based upon primiples rather than expediency ^ but 
also from a feeling that if the rural element be entirely 
banished from our towns, and if the fearful concentration 
of population wliich is seen in the modern city, both 
here and in America, be allowed to proceed unchecked, 
we are in a fair way to increase rather than decrease the 
liability of our towns to suffer from epidemics, 

‘ God made the country and man made the town,’ 
said the poet Cowper, and this is a saying which is not 
only true but filled with deap meaning for those wfco 
are interested in the physical and moral welfare of our 
populations. It is to be hoped that rural districts will 
make every effort to retain their rural character, and 
that, if those sanitary measures which foster overcrowd- 
ing be forced upon them, they will put some compensat- 
ing restraint upon the owner of ‘ eli^ble sites ’ and the 
speculative builder. With our modern methods of com- 
munication such dangerous concentration of population 
cannot be necessary, and one hopes that before many 
years people will begin to see the advantages not only of 
the ru8 in urhe but also of the urhs in rure. 

We hear a great deal of the dulness of rural districts, 
but it must be remembered that in reality our modern 
methods of communication have placed all the more solid 
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^^^vantages of the town within reach of the villages, and 
that a dweller in even the most remote of our villages is 
able, if he be so minded, at very small expense, to keep 
himseU abreast of modern ideas in all departments of 
knowledge. 

The big towns are daily becoming more and more a 
menace to the country. Might is right in the present 
day, as it ever has been, and it makes little difference 
whether oppression be practised by fists or votes. 

If, however, big towns be allowed to devastate rural 
districts and drain rivers to dryness in order that they 
may have a gigantic water-supply with the main object 
of still further concentrating the population in their 
boundaries ; if the big towns be allo^^ed to use the 
neighbouring counties as dumping-grounds for nuisances ; 
if they be allowed to foul the rivers so that the fishing 
industries are destroyed, and it is dangerous for the 
countryman’s cattle to drink from them ; if they be 
allowed to empty their filth along the foreshore of places 
which are miles distant ; if they be permitted to send 
their paupers into one county, their lunatics into a 
second, their scarlet fever cases to a third, and their 
small-pox to a fourth, it is evident that the country 
people must rush to the towns in self-defence. It is to 
be hoped that it may some day be recognised that rural 
districts have their rights. Free trade is indispensable 
for the existence of our big towns, and while it has 
enabled the country at large to grow rich it certainly has 
not been an unmixed blessing to rural districts. The 
rural districts have, so to say, sacrificed themselves for 
the sake of the towns, and are now finding out that they 
have been nurturing a set of Frankenstein monsters^ 
which are devoid of gratitude and return evil for good. 

The passing of the Parish Councils Act makes it 
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necessary to point out that the sanifery problems of 
the village' are much simpler than those of the^tdvrh. 
In the majority of villages the only thing really 
necessary is to beget, in the mind of the individual, 
the wish and the determination to be cleanly. If the 
will be present, there are no difficulties whatever. With 
dmple space, fresh air, sunlight, and vegetation, there 
cin.be no sanitary difficulties other than those which 
we wilfully create for ourselves. 

The great danger in village sanitation is the ten- 
dency to follow the fashion,’ and the possibility "that 
the rustic mind may think that the sanitary measures 
of London and the big towns must be right, and there- 
fore to be imitaCed. As such a course would undoubtedly 
make the sanitary condition of our villages worse instead 
of better, it becomes necessary to point out how different 
are the conditions which obtain in rural districts as com- 
pared with town districts. 

It must always be remembered that the rural dis- 
tricts are, as a rule, much poorer than the town distrij^ts. 
In towns, especially in London and the great manu- 
facturing centres, where very large incomes are earned, 
the inhabitants are not accustomed to look closely to the 
amount paid for rates, provided that trade conti||ues 
to be tolerably prosperous. 

In towns there are few landowne^, but many house- 
holders, and as houses are held upon leases which are 
terminable at option, the house occupier, who has little 
local feeling, and who knows that he can easily let 
his house to some one else, does not trouble himself 
about his rates more than to drop a hasty expression 
when he finds the ever-increasing demand note upon 
his table, and then to write a cheque. 
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Increase of Bates 

From the ‘ Times ’ of January 9, 1903, I have 
borrowed the following interesting paragraph : — 

‘In 1874-75 the total outstanding loans of local 
authorities in England and Wales were 92,820, 100?. 
In the course of twelve years the local debt of England 
and Wales had risen to 186,821,642?., and by the end of 
1899-1900 it had reached the enormous total of 
293,864,000?. Between the years 1874-75 and 1898-99 
the National Debt of the whole country was reduced 
by 141,000,000?., and in the same period the outstand- 
ing local debts of England and Wales increased by 
185,000,000?. This double process caused an advance 
in the proportion of local indebtedness to the National 
Debt from 12 per cent, in 1874-75 to 44 per cent, in 
1898-99. The rateable value of the properties assessed 
by local authorities increased largely during this period ; 
but the debt so far outstripped the valuation t|iat in 
1898-99 the authorities had incurred debt to the amount 
of 160 per cent, of the rateable value as compared 
with 80 per cent, in 1874-75. The growing desire of 
municipal authorities to embark on trading undertakings 
has been responsible for nearly half the debt ; the re- 
mainder has been incurred for Poor Law purposes, high- 
ways, and street improvements, and sewerage and sewage 
disposal works. While it is claimed that the service of 
the remunerative debt as a whole is largely provided for 
out of the trading receipts, yet the security for this debt 
is the rates ; and the money to construct the remmiera- 
tive works would never have been advanced by investors 
unless the rates had been there to stand the racket if the 
municipal trading proved unremunerative.’ 

What the reckless extravagance of our local governors 
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means is not always appreciated by the bulk of , the 
municipal electors, who are compound householders. It 
is evident, however, that some of our greatest industries 
are seriously crippled. 

At the half-yearly meeting of the Great Eastern 
Railway Company on January 28, 1903, the chairman, 
Lord Claud Hamilton, made the following statement as 
to the increase of local rates as affecting the Great 
Eastern : — 


‘ RATES AND MUNICIPAL TRADING 

‘ Dealing next with the expenditure side, he drew 
particular atteAtion to the ominous item rates and taxes. 
These showed an increase of 7,500?. In order to 
illustrate their growth he stated that in 1891 they paid 
136,500?. in rates and taxes, and in 1901 270,300?., or 
an increase of 98 per cent. Take the rates they paid in 
two districts celebrated for their municipal enterprise 
and the consequent effect upon the ratepayers. In^the 
parish of Walthamstow in 1891 this railway’s assess- 
ment was 6,500?. ; in 1901 it was 12,600?., or an increase 
of 94 per cent. The rates and taxes they paid in 
Walthamstow in 1891 were 1,540?. ; in 1901 they were 
3,746?., or an increase of 143 per cent. Taking the 
more celebrated borough of West Ham, in 1891 their 
assessment there was 33,832?. ; in ^891 it was 96,882?. 
They paid in rates in West Ham in 1891 7,606?., and in 
1901 35,679?., or an increase of 369 per cent. (“ Shame.”) 
These figures needed no comment from him.’ 

Town property has increased in value during recent 
years, while rural property has diminished. 

It is evident that rateable value as applied to houses 



8 


INTRODUCTORY 


; 4ust l>e a very precarious value, and, just as districts 
from some cause or other suddenly become fashion- 
able, and rise in value, so the fickleness of trade and 
fortune may as suddenly reduce the value of districts ; 
but thp possible future bankruptcy of a locality is one of 
those things which does not trouble the modern trader 
or artisan, provided he has benefited by the loan. 

While there are many localities the popularity of 
which is due to the -possession of some natural advan- 
tage, such as a fine harbour or a navigable river, or the 
proximity of valuable minerals, which are calculated to 
give some permanence to its popularity, so there are 
other localities the popularity of which seems to depend 
upon causes of a less stable kind, and which are exposed 
as it were to all the chances and changes which may be 
produced by ‘ competition.’ It is competition which has 
forced upon Manchester the necessity of making a canal, 
and as the trade of Manchester is its life blood, the rate- 
payers as a whole have been compulsorily taxed fo]r, the 
support of the manufacturer. 

So long as the trade of a district is increasing, the 
sum paid in local rates is practically of small con- 
sequence. 

Mr. George Clare, at a meeting of the Institute of 
Bankers in January 1894, pointed out that of the 201 
millions of local debt, seventy millions, or rather more 
than one-third, had been spent on sewerage, street im- 
provements, and parks. This portion of the debt was 
unproductive, and could he described as * dead weight.’ 
Against the liabilities for sanitation and improvements 
must be set off the public gain in health and happiness ; 
but expenditure of this class, the lectui-er said, could not 
be undertaken too carefully, ' as our daily increasing 
knowledge of the laws of health taught that many mis- 
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tato had .befen made in the past, and tMt toorihdfhfer 
much sanitary work would have to bo undoHe, for the 
dbing of which money was still owing. ' 

Eural districts have only one industry, viz. agricul- 
ture ; and the&ct 0 / agricultural depression is one which 
is universally admitted. The tithe rent- charge ‘which 
was worth 112?. in 1875, and had fallen to X6L in 189f, 
is eloquent in this connexion. 

It must not be forgotten that the expenses of the 
Parish Councils fall upon the poor-rate, and that the 
poor-rate is one whi6h in villages falls heavily and 
almost exclusively upon the landholder. 

There may be those who fancy that rural villages 
will be anxiou*s to follow the example of the towns, and 
that they will be handed over to the tender mercies 
of ‘ sanitary engineers ’ for the perpetration of sewage 
schemes and water schemes. Happily, however, the 
rural districts rarely have money enough to entertain 
such extravagant notions, and, although with the aid of 
the District Councils and County Councils the rpral 
parishes will be able to raise loans, it must be remem- 
bered that such loans will have to be raised on the 
security of rates levied upon an industry which in many 
places is almost bankrupt. 

It must be borne in mind that, although the County 
Councils have the power to appojpt medical officers, > 
some have not yet availed themselves of this privilege ; 
and one reason for this undoubtedly is the fear that 
the enormous rise of local taxation which sanitary works 
involve will necessarily follow upon the appointment 
of an officer, one of whose duties may be to make 
recommendations which could not be neglected. The 
apathy of County Councils iii this connexion gives 
some probability that village Councils will not find 
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it very easy to raise loans, even should they wish to 
do so. 

In the chapters which follow an attempt will be made 
to set forth the true principles which should guide our 
actions in procuring a healthy house, pure air, good 
water, and cheap and wholesome food. 

It will be first of all demonstrated that a neglect of 
sound principles lands us in difficulties, and accordingly 
the first of the subsequent chapters will be devoted to 
the evils which arise from an over-concentration of popu- 
lation ; it will further be insisted upon that this over- 
concentration is an indirect effect of our modern sanitary 
methods, which give what may be called a fatal facility 
for the packing of houses in dangerous proximity to each 
other. This over-concentration is often defended on the 
ground that it is necessary for the purposes of commerce, 
but not a few facts will be brought forward which tend 
to throw considerable doubts on the economic advantages 
of such concentration. It will be argued that the reten- 
tion of a rural element in our rapidly developing towns 
and the allowing of open spaces to interpenetrate and 
dovetail with the houses has not only great advantages 
on the score of health, but will be shown to be equally 
advantageous when regarded in its purely financial and 
economic aspects. 

In the third chapter the shortcomings of modern 
sanitary methods will be dealt with, and it will be shown 
that the mixing of putrescible matter with water is a 
fundamental scientific error which leads to the dissemi- 
nation of water-borne diseases, the pollution of rivers, 
and the poisonihg of wells. Whether such methods be 
regarded in the modern light of bacteriology or of the 
evils and expenses of which they are notoriously the 
cause, they must be condemned as unscientific, thriftless, 
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and , immoral. They are unscientific because they en- 
courage putrefaction and hinder nitrification; they are 
thriftless because they merely waste or practically destroy 
that which, rightly used, should be a source of profit and 
productiveness ; and they are immoral because, by merely 
‘ passing on ’ our refuse to be a nuisance elsewhere than 
on our own premises, we show a forgetfulness of our duty 
towards our neighbour and we do unto others that which 
we are unwilling that others should do unto us. 

In the fourth chapter, on ‘ The Living Earth,’ it will 
be shown that the humus possesses (in virtue of the 
animal and vegetable organisms which it contains) a 
marvellous power not only of turning organic matter into 
food for plants by what is known as the process of nitri- 
fication, but that while in this way it tends to Increase 
our food- supplies, it is no less powerful, if rightly and 
scientifically used, to protect our wells from all dangerous 
animal pollutions. 

The necessary relations which exist between earth and 
water are discussed, and it is shown that every individual 
requires a definite minimum amount of «arth, air, and 
water in order to live. Modern methods of communica- 
tion combined with the unrestricted importations of food 
have enabled us to neglect what may be called the ‘ earth- 
unit,’ and to concentrate our population in a disastrous 
fashion, and it is largely due to thi« neglect of the earth- 
unit that our increasing difficulties with regard to muni- 
cipal water-supplies are due, difficulties which must, one 
would fear, grow progressively greater. 

In dealing with the subject of * The House ’ in the 
fifth chapter, the many evils which are practically in- 
separable from what are known as modern sanitary 
fittings are passed in review, and it is insisted upon that 
no house can be securely and permanently wholesome 
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ttiiless it has tolerably direct relations with cultivable 
land. The modern practice of erecting houses on insufl&- 
cient area and the evil consequences resulting from such 
practices are dwelt upon, and it is pointed out that the 
planning of town houses involves problems which need 
not and ought not to trouble the architect of country 
houses. A few words will be said on the subject of those 
buildings which are designed for the reception of large 
numbers of people, such as hotels, barracks, and schools. 

the subject of ' Air ’ is discussed in the sixth chapter. 
A few elementary facts with regard to air are first given, 
and thien the relationship which exists between the earth 
and the air is discussed ; it is insisted upon that vege- 
tation is essential for the freshening of the* air ; and that 
when, aS in overcrowded cities, the air becomes too foul 
to allow vegetatiorL to flourish, this in itself constitutes 
a danger to health, for without vegetation neither is the 
air freshened nor the soil purified. 

The point which receives most attention when ^dis- 
cussing the question of ‘ Water ’ in the seventh chapter 
is the great difficulty of purifying water which has once 
been fouled, and the doubts which surround all the 
common processes which are at present advocated for 
that purpose. It will be shown that, if we want pure 
water, a scientific and careful bestowal of putrescible 
refuse is the first thing necessary ; that while putrescible 
matter mixed with water and allowed to accumulate in 
underground receptacles not only escapes the salutary 
action of the humus, but, leaking under pressure, inevit- 
ably trickles unchanged to om: weUs, however deep they 
may be, the samJs matter, if superficially buried in the 
humus and allowed to oxidise and nitrify, is not likely 
to foul a properly made well, no matter how shallow it 
may be. 
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In the eighth, nintjiy tenth, ar^ eleventh, chapters 
the author gives his personal experiences in dealing 
with the problem of domestic sanitation. The principles 
which should guide us in the management of sanitary 
details are diteussed, and arrangements are described 
which are believed to be satisfactory, at least in the 
circumstances for which they were designed. It must, 
however, always be borne in mind that circumstances 
cannot be neglected when dealing with the questions of 
sanitation, and that the discovery of a sanitary panacea 
will certainly never be made. The peculiar questions 
which arise when dealing with the sanitation of cot- 
tages will be dealt with, and the best methods of refuse- 
disposal and ‘water-supply in relation to cottages will 
receive attention. The burning sanitary questions which 
arise in country towns and in growing suburbs will be 
illustrated by personal experiences, which the bulk of 
readers will recognise as having been in no degree 
exceptional. 

A chapter on * Burial ' has been inserted as l|eing 
part of the great question of the right bestowal of effete 
organic matter, and the power of the earth to deal with 
the dead body as satisfactorily as it deals with all other 
forms of dead organic matter is insisted upon. 

The final chapter is devoted to the story of Br^mon- 
tier, which is inserted as the best qjcample known to the ^ 
author of the glorious results which have been obtained I|y 
a patient waiting upon nature in the true scientific spirit. 

It is hardly necessary for the author to say that in 
bringing oui this little book he has been prompted solely 
by a deep sense iOf the importance of the subject which 
is discussed in it. It is important not only to the in- 
dividual but to, the nation at large. The bestowal of 
refuse is a problem which confronts every individual 
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daily and almost hourly. We may practically destroy 
it so that our native soil gets no advantage, or we may 
start it upon a round of creative productiveness which 
will provide food, warmth, house, and raiment, and in 
so doing find perpetual occupation for the increasing 
numbers of ‘ the unemployed.* To what extent it might 
be possible for the towns to mitigate the prevailing agri- 
cultural distress by supplying farmers with manurial 
matters at cheap rate is a question well worthy of 
consideration. Looked at philosophically, the question 
of the right bestowal of organic refuse is. a national 
question of great political importance which no states- 
man can neglect, and which has effects vastly more far- 
reaching than is generally supposed. It Is hoped that 
every patriotic man will ponder the question seriously, 
and will recognise that it has its moral side. It is the 
duty of each of us to take care that we do not, by apa- 
thetic carelessness or culpable ignorance, endanger the 
health of others, and we must remember that it is no 
excuse for the adoption of bad and dangerous methtds 
of sanitation to urge that they are ' convenient/ Such 
an excuse might be put forward in defence of acts which 
we all recognise as criminal. We are individually under 
a moral obligation to see the refuse of our dwellings 
safely bestowed, so as not to endanger the health of 
others ; but in these matters we are too prone to allow 
* rates ’ to take the place of morals, and to expect a 
collection of individuals, merely because they are called 
a ‘ board,* to be able to do for us that which we igno- 
rantly profess to be unable to do for ourselves. In 
sanitary matters, more than in any others perhaps, we 
are gradually losifig our freedom ; but it is high time 
for the individual to rouse himself to a sense of duty, 
and insist on his right to individual liberty. 
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CHAPTEE II 

THE COHCENTBATION OF POPVLATION IN CITIES 

The steadily increasing tendency of population to leave 
the country and concentrate in towns is a fact which 
does not admit of a doubt. Of the thirty-two millions 
and a half of inhabitants of England and Wales, about 
twenty-five millions are classified by the Eegistrar- 
General as belonging to the town districts and about 
7,500,000 as belonging to country districts. In 1801 
London contained about one-eleventh of the entire popu- 
lation of England and Wales, whereas, according to the 
last census, it was found to contain about one-6eventl> of 
the entire population. Dr. Gould, of Washington, in a 
paper read before the seventh International Congress of 
Hygiene and Demography, stated that a short half- 
century ago the urban population of the United States 
was 8’5 per cent, of the whole, while to-day the urban 
population constitutes 29 per cent, gf the whole. The 
American city, says Dr. Gould, ‘creates itself with 
appalling suddenness,’ and it is probable that Chicago, 
with its 1,758,000 inhabitants, having doubled its popu- 
lation in the last few years, may be said in this 
particular matter to have beaten the record. It must 
not be forgotten, however, that London has more than 
doubled its popul|tion in the last half-century ; that 
Cardiff has risen from 129,000 to 164,000 inhabitants in 
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tb© last ten years j that Barrow-in-Furness, Eastbourne, 
^^iohm^outh, West Ham, and Croydon are all instances of 
towns, besides many others, which have sprung into exist- 
ence within the memory of the present generation. It is 
important to bear these facts in mind, as showing that 
the English cities, equally with those in America, create 
themselves with appalling suddenness ; that we do not 
merely inherit our cities with their various shortcomings, 
but that we create them for ourselves, and are directly 
and solely answerable for their good or ill construction. 

^he cause of this concentration of population is the 
desire for business, the wish to get money easily and 
quickly, and to spend it advantageously. A man who 
trades in a centre of express mail serviCses, telegraphs, 
and telephones has all the world before him if he knows 
hd^v to make use of it. There is consequently a rush for 
such favoured centres, and it has come about that steam 
and electricity, which annihilate time and space, instead 
of enabling us to live further apart from each other, 
have produced a directly opposite effect. The dealeH bc 
he wholesale or retail, likes to be surrounded by a crowd 
of potential customers, rather than be dependent on a 
few ; and the artisan naturally turns to great industrial 
centres as offering the readiest market for his labour, 
and often finds out too late that the higher wages of the 
town are more than counterbalanced by the extra cost of 
living. The crowds of independent and idle persons who 
settle in the towns do so because they find a greater 
variety of methods of killing time, or, as they prefer to 
put it, because the state of civilisation is greater in the 
towns than in the country. But yvhat is civilisation ? 
A recent anonyrdbus writer (the author; of ‘ Behind the 
Bungalow ’) speaks of this ‘ half -hatched civilisation of 
ours, which merely distracts our energies by multiplying 



17 


THt: PLEASURES OF THE COUNTRY 

our needs, and leaves us no better off than were 
before we discovered them ; ’ and we must all admit that 
there is a good deal of this kind of civilisation which 
passes current at the present day, especially in cities, 
where a large proportion of the population are the slaves 
of inane conventionalities. 

Cities are the abodes of art, and art in all its forms is 
elevating ; but it is a question whether the increasing 
difficulties which, especially in London, we encounter in 
the study and appreciation of nature do not more than 
counterbalance the artistic advantages. * Pictures, taste, 
Shakespeare, and the musical-glasses * are not the only 
things worthy the attention of civilised man, and it is 
noteworthy that* many of the leading spirits in all ages 
have turned from the artificial enjoyments of the town to 
the greater freedom and more natural pleasures of the coun- 
try. It is said that our rural fellow-subjects, having been 
forcibly educated to a pitch which enables them to study 
all the gay doings of the town, are beginning to find the 
country insufferably dull. The cause of dulness, how- 
ever, is in ourselves and not in our surroundings. Our 
country friends must be taught that they have at hand 
one of the surest cures for dulness. Let them learn to 
study and appreciate the book of nature — that book 
which is always with us, ever open and inexhaustible — 
and dulness will become impossible. 

The mind which has occupation to really interest it 
cannot be dull or weary, and the surest way to find 
interest in this life is productive labour. In the making 
of a pudding, the raising of crops, the writing of books, 
the practice of a profession, and in all the constructive 
arts, it is necessary to use the judgment ; and it is this 
exercise of judgment which is the true complement of 
book-learning. The man who reads and who produces 
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nothing is seldom capable of action ; he becomes giddy 
with the opinions of others, and finds it impossible to 
have a fixed opinion of his own. In action and produc- 
tion the mere see-saw of criticism is of no use, we must 
make up our minds. We must really think, and the man 
who has learnt to think runs little risk of being dull. 

Those who have to cope with the uncertainties of 
nature are bound to exercise their judgment in a high 
degree. Unless the farmer be constantly thinking and 
looking ahead, and unless he bring (often unconsciously) 
a good deal of science to bear upon his practical work, 
he will have no chance of success. We are not to sit in 
judgment on such a one because he does not show the 
alacrity, sharpness, and power of repartee which are seen 
in the town dweller. The cockney and the yokel are 
educated in totally different schools, neither understands 
the other, and they have for each other a good deal of 
mutual contempt. It is difficult, however, to believe that 
he who can perform the varied duties of the farm, and 
who has been brought up in contact with a wide grange 
of natural phenomena, is not the equal intellectually of 
the factory hand, who is the slave of a machine which 
thunders to and fro with brutal accuracy for ten hours 
at a stretch. Physically, the country labourer is vastly 
superior to the town dweller, and be it remembered that 
mental power is mainly dependent on physical health. 


Physical Health and Development 

One of the undoubted consequences of the concentra- 
tion of population in towns is deterioration in physical 
health. The disease-rate and the death-rate are both 
higher in urban than in country districts. The difficul- 
ties of rearing children are much greater in towns than 
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in the country, and the risk of faulty developmefit i!| 
those which are reared is also greater. The undue" con- 
centration of population must tend towards the deterio- 
ration of our race, and there can be no doubt that the 
diminution of the eviln of such concentration is a subject 
which demands very earnest attention. We all of us 
have to run more or less risk in earning our living. 
Some enter the army or navy, some go to tropical 
countries, some become file-grinders, hotel servants, or 
doctors, and it is not, perhaps, desirable that the bread- 
winners should, look too narrowly at the risks connected 
with their daily work. Every prudent man, however, 
will endeavour to secure vigorous health for his wife and 
children ; and, w*henever it can be avoided, these should 
not be called upon to run unnecessary risks. 

Death-rates are nowadays the subject of perennial 
paragraphs in the newspapers, they are systematically 
used for puffing localities, and are beginning to form a 
recognised feature in auctioneers’ advertisements. Before 
accepting the death-rate as evidence of the healthiness 
of a locality we must take several facts into considera- 
tion. 1. The mobility of the population in the present 
day is greater than it ever has been previously. This 
must have a vitiating effect upon the value of the death- 
rate, for it is evident to all of us that a man who has 
contracted a fatal disease, let us say in London, may die 
at Croydon, Brighton, the Riviera, Cairo, or elsewhere. 
This fact must largely lessen the trustworthiness of local 
death-rates, although it does not, probably, appreciably 
affect the trustworthiness of the death-rate for the coun- 
try as a whole. Estimated death-rates are often very 
erroneous. Thus the last census showed that the esti- 
mated population of West Ham was 58,278 in excess of 
the truth. Many other towns had made similar errors, 
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and it is evident that ‘ estimated ’ populations are 
valueless for statistical purposes. 2. Again, the death- 
rate of a city is of little value unless correction be made 
for abnormal age distribution. London, especially the 
central parts of it, contains a great deficiency of persons 
at the extreme (and most vulnerable) periods of life, and 
this, of course, helps to keep the death-rate lower than it 
would be if it contained its due proportion of tender 
infants and feeble old persons. The population of 
central London, it must be remembered, is largely com- 
posed of selected adults imported from the country. 
8. Lastly, let it be observed that the death-rate of 
London is kept down very largely by a process of 
dilution. If any comparison is to be made between the 
London of to-day and the London of former times, we 
must be careful to select identical areas. As it is, the 
high death-rate of the centre is diluted by the low death- 
rates of the outskirts, and the healthiness of Hampstead, 
Lewisham, and other outlying districts conceals the con- 
dition of the centre. ^ 

That mortality is proportional to density of popula- 
tion is shown by the following table (Table E, p. xlvii), 
taken from the decennial supplement (1895) of the 
Eegistrar-General. 


rersons to a Death-rate | Persons to a Death-rate 

squiu-e mile (corrected) ; square uole (corrected) 

138 .. . 12-70 1,803 . . 20*43 

187 .. . 14-48 3,299 . . 22-30 

307 .. . 16-47 I 4,296 . . 24*51 

662 .. . 18-55 I 19,584 . . 33-00 


The corrected death-rate for ‘ Urban England,' as 
given by the same authority, is 22-32, as against 16*95 
for ‘ Eural England.' 

It is probable that in no city are the annual varia- 
tions of population greater than in London. The 
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population of June (the height of tho season) this 
population of September (when ‘everybody is out of 
town ') must be very different. In September the rich 
go to the country, the shopkeepers go to the seaside, and 
the poorest of ihe poor go hop-picking. The School 
Board attendances for the first week of September show a 
deficit of 80,700 children, or 11*1 per cent., figures which 
clearly demonstrate that the autumn exodus is not 
limited to the wealthy classes. 

It is at this season that we see paragraphs in the 
paper to the effect that the death-rate of some London 
parish for the Michaelmas quarter reached an incredibly 
low figure, and we are asked to infer that the population, 
thanks to the wise policy pursued by the Borough Council, 
is fast making for immortality. Of course such state- 
ments are not worth the paper they are written on, 
because there are no data as to the population, and the 
period chosen is so short as to be valueless. 

In estimating the death-rates of different sanitary 
areas of. London it has been customary of late years* to 
distribute the deaths occurring in institutions to the dis- 
tricts to which the deceased ‘belonged,* and to exclude 
entirely the deaths of persons belonging to districts 
outside registration London ; in this way about 1*5 per 
cent, of the deaths occurring in registration London may 
be excluded. This manoeuvre helps to diminish the 
London death-rate, but, as no account is taken of 
sick people who leave London to die elsewhere, it is 
manifestly an unjustifiable thing to do. 

If the strangers who die in London institutions are to 
be excluded, it is a question whether all strangers merely 
sojourning in London ought not be excluded from the 
estimate of population. Again, a man comes from the 
country and is knocked down by a vehicle in the street 
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and dies in a London hospital ; or during a sojourn in 
London he gets caught in a London fog and dies of 
bronchitis ; or he ‘ catches ’ influenza, or pneumonia, or 
diphtheria in London and dies. Surely the deaths of 
these three ought to be credited to London in all fair- 
ness. It is a very dangerous thing to ‘ cook ' statistics, 
and we do not get much nearer the truth by doing so. 

The best indication, probably, as to whether the con- 
ditions of life in any locality are healthy or the reverse 
is the infant mortality ; in this way we exclude the 
fallacies due to abnormal age distribution, because we 
compare identical age periods ; and the proportion of 
the sexes among children is practically the same every- 
where. We exclude also the influences of occupation. 
Py studying the mortality of children under five we are 
Studying the influence of the home and home surround- 
ings on the incidence of disease, which is particularly 
what we wish to do. 

In the decennial supplement of the Eegistrar- 
General published in 1896, Dr. Tatham gives a table 
(Table II. p. Ixxxii et seq,) of the ‘ annual death-rate per 
million living among children under five years of age, 
from all causes and from several causes, 1881-90.’ This 
valuable table ought to be most widely studied. Being 
based upon statistics of ten years intervening between 
the censuses of 1881 and 1891, the estimates of population 
have a maximum of reliability, because we are relieved 
of the errors inseparable from statistics referring only to 
short periods of time. 

It is constantly stated that London is the healthiest 
city in the world, a statement which, if true, must make 
us very sorry for the other cities. In Dr. Tatham’s 
table, alluded to above, he first deals with counties. 

We find that the death-rate of children under five 
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from all causes in England was 66,626 per milKon 
the highest death-rate among children was ih Lancashire 
(72,795), and the next highest was in the county of 
London (68,164). The lowest death-rate was in the 
county of Dorset (86,651). 


Lancashire 

London 

Hampshire 

Dorsetshire 



Small- 

pox 

Measles 

Scarlet 

lever 

Diphtheria 

Whooping 

cough 

Fever 

a 

§ 

5 

Tuberculous 

disease 

Kespiratory 

disease 

72,795 

87 

5,053 

2,454 

706 

3,805 

285 

l 6,461 

5,364 

17,037 

68,164 

240 

4,743 

1,780 

1,371 

5,342 

165 

15,444 

6,681 

16,021 

42,222 

10 

2,005 

605 

939 

2,508 

280 

■ 2,783 

3,299 

9,011 

36,651 

4 

1.748 

488 

493 

1,815 

62 

1,306 

2,401 

9,390 


I have thrown in Hampshire, because not only is it 
my own county, but it is a mixed county, largely rural, 
but also containing the big towns of Southampton and 
Portsmouth. 

Looking at these four in tabular form, we see that in 
Lancashire the mortality from measles, scarlet fever, 
fever, diarrhoea, and respiratory disease was greater |lian 
in London ; and in London the mortality from small-pox, 
diphtheria, whooping cough, and tuberculous disease was 
greater than in Lancashire. 

In Hampshire and Dorsetshire the mortality was 
very much less from every cause than in either Lanca- 
shire or London. 

It is important to point out that the deaths of children 
from tuberculous disease are greater in London than in 
any other county, and that the deaths from tuberculous 
and respiratory disease combined are greater in London 
than in Lancashire. 

We have seen that the mortality of children under 
five averaged for the whole of London 68,164 in the 
decennium 1881-90, while tliat for England and Wales 
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was 66,825, or, omitting the last three figures, let us say 
they were 68 and 67. 

Examining the various registration districts more 
closely, we find that the child mortality was less than 
the average for England and Wales in four London 
districts only, viz. Lewisham (44), Hampstead (48), 
Woolwich (51), and Wandsworth (56), districts which are 
all on the outskirts of a place we call London. Certain 
other districts had a child mortality less than the average 
of London as a whole, viz. Camberwell (59), Hackney 
(60), Islington (61), Paddington and Kensington (63), 
Greenwich (63), St. Pancras (66), Fulham, Poplar, and 
Lambeth (67). 

All the other districts had a child mortality greater 
than the average of London, viz. Mile End (69), St. 
George’s, Hanover Square (71), Westminster (72),<!hel8ea 
and St. Olave’s (73), Marylebone (76), Bethnal Green 
(76), Shoreditch (78), St. Saviour’s (79), St. Giles’s (80), 
Holborn (82), Whitechapel (86), St. George’s-in-the-East 
(87), the City (90), Stepney (99), and the Strand (109). 

With the exception of the City, Stepney, and the 
Strand, there are only two registration districts in the 
whole country which have a child mortality over 90, viz. 
Manchester (93) and Liverpool (114). To Liverpool 
therefore belongs the distinction of being the most un- 
wholesome place for little children in the whole country, 
and the ‘ Strand,’ which constitutes the very centre of 
London, comes next.^ 

Let us examine these figures more closely, and let us 
throw the child mortality of Liverpool and the Strand 
into tabular form, and contrast them with the registra- 
tion district of Andover, in Hampshire, a district which 
I select for reasons which will appear later. 

* The registration district known as the ‘ Strand ’ is at present (1903) 
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Liverpool 

Strand 

Andover 


- s 

n 

Small- 

pox 

Measles 

Scarlet 

fever 

Diphtheria 

Whooping 

cough 

<a 

1 

s 

114,253 

' 

29 

9,492 

2,966 

852 

6,894 

483 

9,818 

109,696 

38 

6,626 

1,828 

4 , 7606,369 

76 

7,692 

32,260 

1 

0 

1,227 

307 

225 

2,505 

163 

1,074 



7 , 138 , 26,080 
11, 881*30, m 
2 , 096 | 7,209 


From this table it appears that the mortality from 
measles, scarlet fever, and diarrhoea was greater in 
Liverpool than in the Strand ; but that the other diseases 
scheduled were more fatal in the Strand than in Liverpool. 

We have previously pointed out that the deaths 
of children from tuberculous and respiratory diseases 
are greater in London than in any other county, and 
now we find that the death-rate of children from these 
two classes of diseases amounted in the ^ Strand ’ to 
42,008, far and away the highest figure in the country, 
Liverpool coming second with 83,218. The death-rate 
of children from the same causes in Andover was oply 
9,805, considerably less than a quarter of the Strand 
death-rate. 

Thanks to vaccination and the purity of the water- 
supply the mortality in the Strand from small-pox and 
fever was very small, but the mortality of children from 
the acute air-borne contagia (measles, whooping cough, 
scarlet fever, and diphtheria), and still more from the 
chronic air-borne contagia, was fearful to contemplate. 

The big ngiortality from tuberculous disease forces 
upon us the reflection that a large number of children 
who became tuberculous in the ‘ Strand ' did not die 
within the age limits with which we are concerned, but 
dropped off later in life after years of invalidism and 

undergoing extensive demolition and reconstruction. It is now part of 
the City of Westminster. 
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goffering. We have seen that children under five were 
decimated yearly in the Strand. How many more were 
crippled for life ? 

The death of children under one year of age per 
1,000 births is a safe criterion of the health conditions 
of a locality. This figure for the ten years 1881-90 was, 
for the whole of England and Wales, 142. In London, 
we find that in five districts (Hampstead 117, Lewisham 
121, Woolwich 124, Hackney 137, and Wandsworth 141) 
this mortality was below the average of the whole 
country, while in the remaining twenty-five districts it 
was above the average. 

In Paddington, Islington, Camberwell, Lambeth, 
Greenwich, Mile End, Poplar, and Marylebone, it was 
above 142 and under 150. In St. Pancras, Kensington, 
St. George’s (Hanover Square), St. Giles’s, Bethnal 
Green, and St. Olave’s, it was above 150 and under 160 ; 
in Chelsea, Fulham, Westminster, Holborn, Shoreditch, 
and St. Saviour’s, it was over 160 and under 170. ^ The 
City was 171, Whitechapel 173, St. George’s-in-the-East 
182, Stepney 196, the Strand 226. 

To show what this figure of 226 — the infant mortality 
of the Strand — means, I will give the infant mortality of 
some of the worst towns in Lancashire : in Liverpool 
219, Wigan 161, Bolton 163, Salford 183, Manchester 
193, Ashton-under-Lyne 173, Oldham 169, Eochdale 
145, Burnley 184, Blackburn 178, Preston 203. On the 
other hand, one may say that the infant mortality of 
Andover, which has just adopted a great part of the 
London Building Act, with the approval of the Local 
Government Boat'd, was (for the ten years 1881-90) 91, 
or 23 per cent, less than the best of the London districts, 
and nearly 60 per cent, better than the Strand. 

Glancing at the other Hampshire districts, one may. 



LdNnOJV n£€ISTRATION I)/STR/CTS ^7 

note that in the New Forest the infant iPO|rtalily wfefe as 
low as 80, and that it was only in Portsea Island (189), 
Alverstokb (123), and Southampton (135) that even the 
lowest of the mettopolitan figures were approached. It is 
interesting to note that even the worst districts in Hamp- 
shire are below the average of the whole kingdom in the 
matter of infant mortality. 


London Eegistbation Distkicts * 

In the ' Annual Summary of Births, Deaths, and 
Causes of Death in London and other Great Towns, 1893,’ 
published by the authority of the Eegistrar-General, 
will be found a table (Table 9) giving the London mor- 
tality in five groups of districts, from 1841 to 1893. * 

Let us first take from this table the mean rate of 
mortality in the five decennia intervening between the 
beginning of 1841 and the end of 1890. 

In the western districts the mean rates of mortality 
have been 23*0, 22*6, 22*7, 20*8, 19*7. 

In the northern districts the mean rates of mortality 
have been 22*7, 22*2, 28*6, 21*9, 19*1. 

In the eastern districts the mean rates of mortality 
have been 26*2, 25*1, 26*9, 25*0, 23*7. 

In the southern districts the mean rates have been 
26*2, 24*4, 23*4, 21*9, 19*5. 

Thus it will be seen that in all these districts the 
rates of mortality have tended steadily to diminish 
between 1841 and 1891, this diminution being most 
marked in the southern districts and least marked in 
the eastern districts. 

When, however, we come to the central districts we 
find no such steady diminution, the . mean rates of 
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mortality for the five successive decennia having been 
24*7, 24-4, 26*5, 24*9, 23*3. 

This seems a fact of such prime importance that it 
is advisable to consider it more in detail, and accordingly 
I add from this table the death-rates in the central dis- 
tricts for every year, from 1841 to 1893. 


Annual Bate of Mortality in Central Districts, 


1841 . 



. 250 

1868 . 



. 25-2 

1842 . 



. 23-6 

1869 . 



. 26-6 

1843 . 



. 25-3 

1870 . 



. 26-0 

1844 . 



. 24-4 

1871 . 



. 250 

1845 . 



. 24*0 

1872 . 



. 23-6 

1846 . 



. 22-9 

1873 . 



. 251 

1847 . 



. 27-9 

1874 . 



. 25-7 

1848 . 



. 25-3 

1875 . 


• 

. 26-2 

1849 . 



. 27*9 

1876 . 



. 24-1 

1850 . 



. 211 

1877 . 



. 24-2 

1851 . 



. 24-1 

1878 . 



. 25-2 

1852 . 



. 23*9 

1879 . 



. 26-3 

1853 . 



. 251 

1880 . 



. 23-8 

1854 . 



. 27*4 

1881 . 



. 23*4 

1855 . 



. 25-1 

1 1882 . 



. 240 

1856 . 



. 23-0 

; 1883 . 



. 23-3 

1857 . 



. 23*8 

1884 . 



. 23-8 

1858 . 



. 24-5 

1885 . 



. 22-9 

1859 . 



. 24*1 

1886 . 



. 23-4 

1860 . 



. 23-3 

1887 . 



. 23-5 

1861 . 



. 25-4 

1888 . 



. 22-7 

1862 . 



. 26-2 

1889 . 



. 20-9 

1863 . 



. 26-9 

1890 . 



. 24-8 

1864 . 



. 29-5 

1891 . 



. 26-5 

1865 . 



. 271 

1892 . 



. 240 

1866 . 
1867 . 



. 271 
. 24*8 

1893 . 



. 25‘7 


We thus arrive at the rather startling fact that there 
has been no material decrease of the mortality in these 
central districts in the half-century intervening between 
1841 and 1893. 

Compared with the high rate in the central districts 
of 26*7 for the year 1893, we find that the rate for the 
same year in the other districts of London was as fol- 
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lows; — Western, 197; Northern, 20*2; Baste|*a), 24’9 ; 
and Southern, 19*6. The rate of mortality for the whole 
of London in 1893 was 21‘3. 

We naturally look for some explanation of this high 
mortality in the centre of London. Is it due to the 
hospitals contained in the central districts of London, 
and do the inhabitants of outlying districts flock to 
hospitals and institutions in the central districts to die 
in them, and thus unduly swell the mortality ? 

The answer to this is ‘ No ; ’ for a table (Table 11) 
included in these reports gives a corrected return of birth 
and death rates for the districts of London, in which the 
deaths of non-residents occurring in hospitals have not 
been included.* 

From this it appears that the corrected death-rates 
for the central districts of London were as follows, and 
for the sake of comparison I have placed the uncorrected 
death-rates alongside them : — 

Central districts Uncorrected Corrected 

1891 26*5 27-6 

1892 24-0 25-1 

1893 25-7 26-6 

It thus appears that more persons left the central 
districts to die elsewhere than came from the other dis- 
tricts to die in them, and that the true death-rate of the 
central districts for the past three years averaged 26*4. 

Before the death-rate of the central districts can be 
acknowledged as true, a further correction must be made 
for age and sex distribution. This correction ijve are able 
to make approximately because for the last two years 
the Eegistrar-General has given for the big towns a table 
of corrected rates, in which allowance is made for abnor- 
mities of age and ^ex distribution 

From this table it appears that if the mortality of 
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London as a whole did not exceed that of the country as 
a whole, then the mortality, allowing for age and sex 
distribution, should be beloii) that of England and Wales, 
and shoutd amount to 17'97 only for 1893. The recorded 
death-rate forfLondon as a whole in 1893 was 21*31, but 
the corrected death-rate, allowance being made for age 
’and sex distribution, was 22*71. 

Mr. Shirley Murphy has given the ‘ mortality figures ’ 
for London districts after correction for hospitals, age, and 
sex, and these I have thrown into tabular form. , 

This table and plan (p. 30) shows at a glance that 
the mortality of London as a whole (taken as 1,000) is 
14 or 15 per cent, higher than that of England and 
Wales, and that while some of the outlying districts, 
such as Hampstead, Lewisham, and Plumstead, have a 
mortality below that of England and Wales, the areas 
near the centre of London are all considerably above it ; 
and some, such as the Strand, Holborn, St. George’s-in- 
the-East, and Whitechapel, have a mortality as high as 
that of the worst manufacturing towns. 

The danger of overcrowding is well shown by the 
explosive outburst of small-pox in Marylebone in 1894. 

Fig. 1, p. 32, represents part of the Asylums Board 
Map, in which each case of notified small-pox is shown by 
a black dot. This map shows that the ou^reak was 
limited to two spots, one in Portland Town and one 
round Nightingale Street, Edgware Eoad, where the 
density of population, according to Mr. Charles Booth, is 
over 300 persons to the acre. * 

In looking at these death-rates for the central dis- 
tricts from 1841 to 1890 one cannot but be struck with 
their comparative uniformity, and the absence of figures 
which seem to point to any particular years as especially 
pestilential. In 1846, 1847, 1848, and 1849—- years 
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memorable for want, social disturbance, and cholera — 
the death-rate averaged 26 only. In 1854 — a year of 



cholera — it was 27*4; and in 1866— another cholera 
year — it was 27*1. 
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' The highest death-rS,te was in 1864, when it #tood at 
29*6 ; the lowest recorded was in 1850, when it stood at ' 
21 * 1 . ^ 

The fat^t that the cholera years make so small a show 
in the death-rates is interesting, because, as is well 
knowii, thfitee districts have enjoyed the excellent water- 
supply of the New Eiver, and did not in 1854 and 1866 
get any material part of their water from the Thames 
between the bridges or from the polluted Lea. 

There is, in fact, no reason why these central districts 
should suffer from the effects of water-borne contagia, 
more than any other districts ; and it appears evident 
that the high mortality which persists in them is not due 
to any defect of* water supply. 

It is rather mortifying to contemplate the persistent 
high death-rates in these districts, when we consider the 
money which has been laid out in them for the express 
purpose of improving their sanitary condition. 

The opening of the New Eiver, the rebuilding after 
the great fire in 1666, the removal of the City walls and 
gates, the covering of the Fleet Ditch, the making of the 
main sewers, the construction of the Thames Embank- 
ment, the closing of the City churchyards, the laying out 
of the New Eoad, Cannon Street, Queen Victoria Street, 
the Holborn Viaduct, Northumberland Avenue, Farring- 
don Street, Shaftesbury Avenue, New Oxford Street, the 
Metropolitan Eailway, the improved lighting, the magni- 
ficent paving, enforced vaccination, enforced education 
— these are among the public measures of ‘ betterment,' 
every one of which should have the effect of improving 
the public health. 

Again, we have new markets, new bridges, model 
dwellings, an Adulteration Act, a Notification Act, an 
army of inspectors for slaughterhouses, dairies, and 
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Iprctories, and a complete set of hospitals and asylums in 
^ ^Neighbouring counties to which are sent paupers, lunatics, 
imbeciles, and cases of infectious fevers. 

These central districts form a city, which is equal in 
magnificence to any city in the world, and which, when 
viewed upon a fine day, is calculated to inflame the 
imagination and rouse every feeling of patriotic pride. 
Nowhere on the globe can one see a greater concentration 
of municipal magnificence or a greater variety of fine 
buildings, whether public or private. Nowhere, probably, 
is to be found such ample and luxurious hotel accommo- 
dation for visitors, and nowhere is there a Vanity Fair 
more profusely furnished with theatres and halls of 
pleasure, with shows and shops. Were it not for the 
fact that the Registrar-General drags a mummy across 
tile scene marked with the figure 28 * 1 , our enjoyment 
would be unalloyed. 

The hygienic difficulty with which these central 
districts have to contend is not that of water-supply, 
sewerage, or food-supply, but a difficulty in getting an 
adequate supply of fresh air. 

On paper they appear to have undergone a diminu- 
tion of population, but from the hygienic point of view 
such a statement is obviously misleading. It is true 
that fewer people sleep in these districts than was the 
case thirty years ago ; but for at least eighteen hours 
out of every twenty-four the overcrowding is excessive. 
Is there any time of the day or night when these 
districts have not in them some thousands in excess 
of the sleepers ? After the eighteen theatres have closed 
their doors, the,, printing-offices of the daily papers are 
crammed to repletion, and then come the market people ; ‘ 
and these are followed by the daily toilers on the busy 
scene. Judging from the day census of the City proper, 
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it is quite safe to say that at least a million peej^le visit 
these central districts daily, of whom prol&ably half a 
million have occupation there ; and these help not only 
to use upi^he air, but not improbably leave it * seeded * 
with a fair percentage of infective particles. If we look 
rationally at these central districts we must admit that 
for practical purposes the overcrowding is infinitely 
greater than it ever has been. 

It is somewhat humiliating to find that after all our 
efforts the death-rate of Central London has undergone 
no material change during the last fifty-four years. 

It is also rather humiliating to have to admit that the 
lowering of the death-rate in districts other than the 
central, is probably due to dilution rather than genuine 
improvement. In 1841, London contained 1,950,000 
inhabitants ; to-day it contains 4,536,000, an increase of 
2,686,000. At the same time the central districts have 
decreased to the extent of 250,000, and from this we are 
entitled to conclude that of the 4,536,000 inhabitants of 
London, at least 2,800,000 are living in absolutely new 
districts, which having been developed since 1841, and 
stretching from the centre into the country, have served 
to dilute the central death-rates. It is not very far from 
the truth to say that 60 per cent, at least of the inhabi- 
tants of London live in a city which was non-existent ^ 
fifty years ago, and considering the* amount of building^ s. 
which has been carried out since 1841, it is certain that 
considerably more than 60 per cent, live in houses which 
are absolutely new. 

Although no improvement has taken place in the 
death-rate of the central districts of London, I do not 
wish to be understood as speaking lightly of the sanitary 
work which has been carried on in those districts. Fair 
from it ; for it is certain that without th^strennous efforts 
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which have been made to grapple with the sanitary pro- 
blems in such a hemmed-in and crowded area, the death- 
rate must have risen to a far higher figure than any 
of tho^e which I have quoted. 

Again, we must be careful to distinguish between 
crowding out of doors and crowding indoors, and we must 
remember that crowding in houses and under a common 
roof is infinitely the more dangerous form of crowding. 

William Cobbett, in his ‘ Eural Eides,’ invariably 
speaks of London as ‘ The Wen,’ i.e. he regards it as a 
pathological growth, and there can be no doubt he is 
correct in his point of view, as is shown by the frequently 
recurring necessity for surgical interference. 

The concentration of houses, and the concentration 
of inhabitants under a common roof, must increase the 
amomit of air-borne disease, and there can be no doubt 
that with the increasing height of our houses and the 
ever-increasing area of the city, the mortality of the 
centre of London is certain to increase. 

In the first quarter of 1892 we had a very sharp 
epidemic of influenza in Lon^don, which lasted for six 
weeks and caused, approximately, 1,000 extra deaths per 
week while it lasted. The effect of this epidemic, 
which was due to air-borne contagia, is shown in the 
corrected returns of the Eegistrar-General for the first 
quarter in 1892. 

The death-rate for the whole of London during this 
quarter was 27*8, and the total deaths amounted to 
29,529. 

A glance at the returns shows that, roughly speaking, 
the death-rate qf the various districts rises as we proceed 
from the circumference to the centre of London, and 
certainly the central districts of the Eegistrar-General 
show a rate of mortality which is deserving of attention. 
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Taking these central districts in order of mortaflty Ve 
find that the death-rates for the first quarter oi 1892 
were as under : — 

Strand . , . 44 0 i St. 0iles*s . . 36*1 

Holbom . . 36-6 | City . . . 330 

St. Luke’s . , 35-5 St. Martin’s . . 27*7 

Clerkenwell . .35*3 

The infant mortality figure, which for the whole of 
London stood at 179, was no less than 817 in the 
Strand, 244 in the City, 229 in Holborn, 217 in St. 
Martin’s, 212 in Clerkenwell, 186 in St. Giles’s, and 
170 in St. Luke’s. 

In St. Luke’s the birth-rate for this quarter was 
exceptionally high (45*2), and the births exceeded the 
deaths by 99. In each of the other central districts, 
however, the deaths considerably exceeded the births, a 
fact which was due as much to the exceptionally low 
birth-rates as to the exceptionally high death-rates. If 
we exclude St. Luke’s we find that in the six remaining 
districts the deaths exceeded the births by 462. 

The smallness of the birth-rates (St. Martin’s, 16*9 ; 
City, 17’5 ; Strand, 24 : Holborn, 27 ; St. Giles’s, 30*4 ; 
Clerkenwell, 83-5) shows how abnormal must be the age 
distribution, and that when the human birds pair they 
have largely given up the central districts for nesting ^ 
purposes. 

Effects of Fog 

Finally, let us take London at its worst— as during the 
great fog of Christmas 1891. Now, in order that fog may 
be formed, the air must be laden with moisture, and con- 
sequently in London the winds which bring the fog are 
those which come from the eastward, over the sea and 
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iijp the estuary of the Thames. Fogs are necessarily 
f|ihenomena which depend upon stillness of the air, for 
they are quickly dissipated by even a moderate breeze. 
In order that the moisture-laden air may precipitate its 
moisture in the form of fog it needs to be chilled, and, 
therefore, our winter fogs only occur in cold weather. 
Deceiftber 20, 1891, at Greenwich was a clear frosty 
day with very light air from the north-east. On the 
following day the wind became due east and dropped to 
a dead calm, and then commenced a dense fog which 
continued till the evening of Christmas Day, when the 
wind shifted to the south-west and the frost and fog 
came to an end. 

In the week ending December 26 * six days were 
frosty, and a dense fog continued for the greater part of 
fiVe days. The air was almost saturated with moisture. 
The mean daily value of temperature was 10*2 degrees 
below the average, and amounted to 29*1 degrees only. 
Out of fifty-four hours during which the sun was above 
the horizon, sunshine was registered at Greenwich 
during 4*7 hours only, and the sum of the horizontal 
movement of the air for the week amounted to 784 miles, 
or 1,841 miles below the average. 

The barometer stood at 30*49 inches at the begin- 
ning of the week and gradually fell to 29*7 at its close. 
These quantities are, be it remembered, the result of 
observations at Greenwich, and taken about 160 feet 
above the mean sea-level. Meteorological observations in 
the centre of London are not recorded with any sys- 
tematic care, but we may feel tolerably sure that the 
temperature in London was slightly higher than at 
Greenwich ; that even less sunshine was recorded, and 
that the rate of movement of the air was even less and 
amounted to downright stagnation. 
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The eharaoterisMcs ol the air durin|f a teg 
da^ness^coldnessy dampnes^^ and stugndtioi^. ft^ppeari 
probable (although I know of no exact observationa) that 
the mobility of the air and the diflfusibility of its compo- 
nent gases i^ diminished during a fog. One of the often- 
recorded phenomena of a fog is the way in which it 
remains stationary in banks, and with exact limits 
(forming real pillars of cloud), for hours at a time ; and 
one must take it for granted that the products of respira- 
tion and combustion are not easily removed in such 
circumstances, but remain to irritate, and perhiips to 
poison, those who are surrounded by such envelopes of 
vapour. It is this stagnation of the air which, I believe, 
constitutes one of the great dangers of a fog. In estimat- 
ing the effect the fog has upon the health and comfort 
of those who are immersed in it, a very important 
matter is its duration. All fogs, and especially London 
fogs, which are laden with irritative and infective par- 
ticles, are very trying to sufferers from lung disease, 
especially those affected with chronic bronchitis, an^ the 
danger to these persons may be looked upon as pro- 
portioned to the length of time they are exposed to 
adverse circumstances. If the fog, after a few hours’ 
duration, clears up, the lungs get rid of the irritating 
matter, respiration becomes normal again, and the 
patient is able to withstand a second bout of fog -when it 
returns ‘ but if a fog continues for a few days instead of 
a few hours, there is no respite, and the patient si^c- 
cumbs. One may compare Londoners in a fog to fish in 
a bowl, who suffer from the neglect of their owner fo 
change the water ; and it is evident that the longer the 
change be delayed, the more unfitted the water becomes 
tor the respiration of the fish, and the greater is the 
danger. So the danger of a fog incrjgases yrith its dura- 



40 dOI^tEJ^jRATlOU OF PO /A^ C/TIFS 

MoBj tor not only do t^e dwellers in it get no respite 
f ’'Wtn wbicji, to obtain, as it were, a new lease ot life by 
^ven a few' gasps in the fresh air ; but the dense fog- 
bank which weighs upon them gets hourly fouler and 
fouler from the products of combustion and the smoke 
’ (a of non-combustion) from thousands of chimneys 
and tte respiratory and other impurities from millions 
of men and animals. A very noteworthy feature of the 
tog of Christmas, 1891, was its duration ; it began on 
Monday evening, and lasted, in a very dense form 
and without intermission, until Friday night ; so that 
the time during which Londoners had to endure this 
weather — this mixture of coldness, dampness, foulness, 
and stagnation — was close upon a hundred hours. 

When we come to consider what effect this long- 
continued fog had upon the health of London, we find 
that we have many facts to take into consideration 
before we can arrive at any conclusion. The effect of 
cold and fog upon the death-rate is produced almost 
immediately, because there is always a large number 
of sufferers from chronic maladies who are ripe for 
departure so soon as the first adverse circumstance 
arrives to overtax their feeble powers. Of course there ^ 
are many others who do not die at once, but whose 
condition is so aggravated by the fog that they succumb 
in a few weeks or so. When fog and cold set in on a 
Monday some of the results of it would certainly appear 
in the death returns furnished to the Registrar-General 
on the following Saturday night, but as in this particular 
week Christmas Day fell upon a Friday, the work of 
Registration was,, upset, and many of the deaths occurring 
in the week, ending December 26, were not registered ' 
until the following week, ending January 2. It thus 
follows that in order to estimate the effects of the fog we 
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must tajte the deaths o<K5urring^^^m 

January 2, and in this way^-^ve eliminate the diskprbidg, 
influence of Christmas. ' . 

The estimated average number of deaths for * tl^ 
weeks ending December 26, 1891, and January 2, 18S^, 
respectively, is stated by the Eegistrar-GeneraPt^ be 
1,813 and 1,915, giving a total of 3,728 for the fortnight. 
The actual number of deaths registered in these two 
weeks was 1,771 and 3,399, giving a total of 5,170 
the fortnight, or an excess of 1,442. . The excess of 
actual deaths in the week ending January 2 over the 
calculated average was 1,484, so that we may, in con- 
sidering the det^iils of the excess for the fortnight, limit 
our attention to the second week alone. To do so will 
save much trouble, and will not materially influence our 
conclusions. The death-rate for the fortnight averaged 
32,, and for the two weeks respectively it was 21*9 and 
42. Limiting our attention to the second of the two 
weeks, we find that the following causes of death show 
a marked excess over the average : — i ' 



Average 

Actual 

Measles ..... 

72 

164 

Whooping-cough 

66 

180 

Phthisis 

. 182 

268 

Old age 

66 

90 

Apoplexy ..... 

50 

79 

Dis. of the circulatory system . 

. 164 

317 

Bronchitis .... 

. 844 

927 

Pneumonia .... 

. 120 

263 

Other respiratory diseases 

61 

120 

Accidents 

68 

118 


1,163 

2,496 


It is noticeable that the excess of deaths is mainly 
attributable to lung diseases or zymotic diseases, such as 
whooping-cough and measles, in which lung complica- 
tions are very common. Deaths from circulatory disease 
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were also far above the average, but as anything which 
tampers the action of the lungs must exercise a baneful 
^influence on the circulation, this is what one would 
naturally expect, and merely tends to strengthen the 
assertion that cold and fog kill primarily by their effect 
on the lungs. 

The death-rate for the whole of London was 42 , while 
the death-rates for the several districts were as follows : — 


Northern 

36-4 

Western 

43-68 

Central 

520 

Eastern 

47*32 

Southern 

39*52 


It is noticeable that the western districts suffered 
more than the northern or the southern, which is not to 
be wondered at, for, with the slight airs from the east 
which prevailed, the western districts would get the full 
effect of the foulness which drifted from the whole of the 
metropolis lying to the eastward. The highest fog death- 
rate was in the central district. 


Bacteria 

The evils of overcrowding have been made more 
plain and comprehensible by the discoveries which 
have been made in the science of bacteriology. When 
the public hears that a new microbe has been dis- 
covered in connexion with this or that disease, it says : 
‘Now, surely we shall have a cure.’ It may be well to 
point out that, hitherto, in few cases of general disease has 
the discovery of a microbe led to the discovery of a cure ; 
and the evidence that the study of the life-history of 
pathogenic microbes is likely to lead to the discovery of 
‘ cures ’ is, to say the least, not very strong, ‘ Prevention,’ 



howeYar, better than ‘cure; * an4 it is ctearjbk^ tlfb; 
study of tbe life-histdry of pathogenic'^microbes must 
precede all.e^dequate measures for preventing the diseases 
which they cause. 

It was the Itudy^of the life-history of the microbes 
which produce putrefaction which led Lord Lister to 
adopt the antiseptic treatment of wounds which has 
produced such grand results. The knowledge that 
cholera and typhoid poisons can live in water has led to 
great caution in the selection and protection of water- 
supplies, and it is possible that the time is not far distant 
when we shall regard the wilful mixing of excremental 
matters with water as, in a sense, an act of public 
suicide. Again, the knowledge that typhoid fever, diph- 
theria, and scarlet fever are often connected with the 
milk-supply has been the means of arresting many an 
epidemic. In short, the medical profession has no cause 
to feel ashamed of its recent progress in the direction 
of prevention of disease, which, in the words of Sir 
William Jenner, should be the great aim of a physician. 

, While certain diseases reach us via water and food, 
there are others which come to us in the air we breathe, 
and it is well to bear in mind that it is in relation 
to air-borne diseases that overcrowding is especially 
dangerous. Whooping-cough, measles, scarlet fever, diph- 
theria, tuberculosis, typhus fever, small-pox, influenza, 
pneumonia, and plague, and, to a less extent, typhoid 
fever, are among the diseases which are air-borne, and 
the spread of which is, in a very obvious way, favoured 
by overcrowding. It is definitely known with regard to 
some, and may be safely inferred with regard to all the 
above-named diseases, that the carriers of the infection 
are particulate an<i .alive. A sufferer from any one of 
these diseases is continhally giving off Infective particles, 
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apd the danger of the infection travelling to a second 
person depends (1) upon the distance of the second from 
the first ; (2) the ease with which the infected air can 
be diluted with fresh air. Thus the danger caused by 
proximity to an infected person in the open air is com- 
paratively slight, because the chance that ihe infective 
particles will be blown away by the wind is very great. 
When, however, the infected and the healthy come to 
live under the same roof, to occupy the same room, and, 
still more, the same bed, the risks of infection are 
enormously increased, because the air in the confined 
space gets very largely charged with infective particles 
which the healthy can hardly avoid taking. Given the 
rate of movement of the air, the degree of proximity of 
the individuals, and the number of infective particles 
given off by the diseased person, and the risk of infection 
could be stated as a mathematical formula. There is 
good reason to believe, however, that the mere fact of 
overcrowding produces some change (possibly chemical) 
which greatly increases the risks of infection, apart from 
the mathematical factors above alluded to. Some of 
the facts connected with the recent epidemic of influenza 
bring out very clearly the increased danger of infection 
which results from overcrowding between walls and 
under a common roof. 

Overcrowding is seen at its maximum in the fore- 
castle of a ship after the men have * turned in,* and the 
danger to all, should any case of infective disease be 
present among them, is well known. The explosive out- 
bursts of influenza which are liable to occur on board 
ship have been amongst the startling features of every 
epidemic. In the same way explosive outbursts of the 
disease have occurred in establishments where many 
persons have a common employment under a common 
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roof, as witness the sudden occurrence of a thopsancl 
cases at the end of 1889 in the Magasihs du Louvre at 
Paris, and a similar outburst at the General Post Office 
in January 1890. A careful consideration of the whole 
of the facts of the epidemic of 1889-90 leads Dr. Parsons, 
in his report made to the Local Government Board, to 
conclude : ^ ‘ 8. That in public services and establish- 
ments persons employed together in large numbers in 
enclosed spaces have suffered in larger proportion than 
those employed few together or in the open air. 9. That 
in institutions in which the inmates are brought much 
into association the epidemic has more quickly attained 
its height, has prevailed more extensively, and been 
sooner over than in those in which the inmates are more 
secluded from one another.' The converse is also true, 
for Dr. Parsons states that those living away from the 
possibility of infection and in small groups, such as 
lighthouse keepers and deep-sea fishermen, enjoyed a 
remarkable immunity from the epidemic. If must be 
remembered that what is true of influenza is also true 
of other air-borne infections. It is known that whooping- 
cough and measles are prevalent and fatal, very much in 
proportion to the density of population on a given area, 
and it has lately been shown that, although the mortality 
in so-called model dwellings is below that of the working- 
class dwellings as a whole, the occurrence in them of in- 
fantile infectious diseases, including diphtheria, is dis- 
tinctly above the average. This is not to be wondered 
at, for with a large number of persons under a common 
roof the risks of infection must be proportionate to the 
number of inhabitants. 


' See p. 101 ol the Report on the Influenza, 
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The Modern City 

The modern city is distinctly a modern invention ; 
it had no counterpart in ancient times. The ancients 
" crowded behind walls from fear of their enemies. The 
modern city has no walls and no need of them, and 
there does not seem to be the same necessity for over- 
crowding that there was in the ancient city. As a 
matter of fact, however, the modern city both here and 
in America exhibits a degree of overcrowding on space 
si^h as, I believe, has never existed in the history of the 
w<|^ld. The main cause of the difference between the 
ancient and modern city is the possession of water under 
pressure. In ancient Kome an excellent supply of water 
flbwed from the neighbouring hills along open aqueducts 
supported on arches, and it is probable that the greatest 
head of water to be found in ancient Kome was repre- 
sented by, the height of the aqueducts above the level of 
the ground. Most of the buildings in ancient Romejivere 
what we should consider low. The dwelling-houses were 
rarely more than one storey, or two storeys, high, 
and it was only in public buildings — temples, baths, 
basilicas — that an attempt was made to carry the edifice 
to any great height. In medieeval cities, three-storeyed 
buildings represented the average maximum, for without 
water under pressure very high buildings were imprac- 
ticable, owing to the labour of carrying water to the upper 
storeys and the difficulty of removing refuse. Formerly 
a house was scarcely habitable unless it had a courtyard 
of some kind. This was essential for sanitary purposes 
— for a well and '* for the bestowal of refuse pending its 
remdval by the scavenger. Most of the decent houses ir 
mediaeval London had a considerable amount of curtilage 
a^ay»be seen by consulting the maps of ’ Aggas, Ryther, 
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Newooi^t, =|ii4 others. The steam-eiigme th# aaatrv 
iron Wafer pipe have together created a new order ol 
things. The steam-engine gives us any head of water 
we desire, and the modern iron fittings are able to stand 
any pressure lip which we may find it necessary to sub- ' 
Ject them. There is no longer any difficulty in taking 
water to the top storey of any house, however lofty ; no 
longer any difficulty in washing the filth out of any 
dwelling-house, however big; there is no longer any 
absolute necessity of limiting the height of buildings ; 
no longer need of any curtilage to a house, nor for any 
outlet other than a pipe. This, indeed, is magical. 
‘My estate,’ sayg one, ‘ has risen in value from lOOZ. an 
acre to 5L a foot.’ ‘My water shares,’ says another, 

‘ pay me 12 per cent.’ ‘ My mansions in the sky,’ says 
the builder, ‘ have sold for double what they cost me.’ 
All the gas shareholders and those who have invested in 
^ electric supply companies join in the chorus of delight. 
This is, indeed, a civilising and wonderful age. Let us 
build a temple, and place in it a steam-engine, an iron 
water-pipe, and an hydraulic lift. Under these very 
money-making conditions it is not to be wondered at 
that the craze of the present time is for tenement houses, 
which are called model dwellings, flats, or mansions, 
according to the class for which they are intended. 
Whatever they may be called they are all of the same 
type, and they are calculated to trouble the soul of the 
sanitarian wl^o knows the danger of overcrowding on 
space and unde^^ a common root 

Let us hear what Edinburgh can teach us on this 
subject. In a very excellent paper on the Hygiene and 
Demography-of Edinburgh, which was communicated to 
the seventh (London) Congress, and which is now pub- 
lish^ in the twelfth volume of the Tr|psactions of the 
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CpngreSs. is (p. 66) the following passage : ‘ Edinburgh 
enjoyed for many years the unenviable notoriety of being 
subject to periodical outbursts of fever. These assumed 
in all cases the epidemic form, and entailed a large 

mortality on the citizens There can Ije no . doubt 

that one main cause of these repeated outbreaks was 
the manner of housing the inhabitants, which, copied 
from the French, consisted in piling tenement above 
tenement until a large overcrowded population was con- 
fined in a limited space, and could only communicate 

with the outer world by a narrow stair Whenln- 

feetious disease of any kind broke out in such circum- 
stances, it spread with great rapidity, and quickly assumed 
the &pidemie form? It i^doubtlpss gratifying to national 
vanity to have a capital city cbtC^s^ of huge edifices 
which may be made to look palatiar%§m the outside, 
but there is also no doubt that the comparatively low 
death-rate which London has hitherto enjoyed is to be 
attributed to the fact that as a rule each family has had 
a house of its own. It is strange that the craze for high 
buildings has reached its maximum in America, where 
cities have sprung into sudden existence on the boundless 
prairie, where space is practically unlimited. The main 
causes of this seem to be hurry, avarice, an insane spirit 
of competition, and the difficulties connected with do- 
mestic service in a country where the citizens are more 
willing to slave for a machine than to serve a mistress. 
Life in hotels and boarding-houses is more common in 
America than here, and co-operative housekeeping has 
reached a high state of development. Water, heat 
(by steam coils), gas, electricity, telephones, and hydrau- 
lic powei& are supplied to groups of houses from common 
centres. This is a convenient arrangement, but one 
which makes for the overcrowding of houses on space. 
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Domestic architecture is in danger of heopmiBg lost 
art in cities where the inhabitants are content to be 
stored in human warehouses erected by engineers and 
as full of maichinery as a factory. In the most modern 
city in the world (Chicago), the builders of which have 
had the opportunity of avoiding all the errors of the 
past, it is curious to note that the engineer-architects 
have exceeded all previous efforts in the matter of high 
buildings and overcrowding. The ‘Masonic Temple’ 
in Chicago has twenty storeys and is 265 feet high,' 
and is merely the latest and worst of many similar 
buildings in the city. In such a city the sewage diffi- 
culty is necessarily very great, but we learn that a 
special canal is to be constructed for its reception, and 
this is to discharge into the upper waters of the Missis- 
sippi ! It seems astounding that such an outrage on 
their noblest river should be tolerated by the American 
people. The volume of the sewage may be as nothing 
when compared with the volume of the river into which 
it is to be discharged, but one would ask. Can this inge- 
nious race, which likes to be considered in the van of pro- 
gress, do nothing better with the sewage of a great city 
than this ? And are we to conclude that their hygiene 
is founded more on expediency than on any true 
scientific, economic, or moral principles ? As regards 
the state of public health in Chidligo, the following 
figures may help one to form an estimate of it. The 
annexed table, compiled from the official mortality 
returns, shows that for 1890 ihe death-rate was 18*2, 
and for 1891 22*2. It has not been possible to make 
any correction for age distribution, but it seems highly 
probable that Chicago is largely peopled by vigorous 
adult immigrants who crowd into it in search of employ- 
ment. The zymotic death-rate was 4*09 in 1890 and 
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J*61 in 1891, the latter figure being not far from double 
the zymotic death-rate of London in 1890. The death- 
rate from typhoid fever was 840 per 1,000,000 in 1890 
and 1,696 per 1,000,000 in 1891, the latter figure being 
nearly five times as great as the largest typhoid fever 
death-rate ever recorded in London. Croup and diph- 
theria in 1891 killed 1,087 per 1,000,000 in Chicago, 
which is a figure enormously in advance of any that 
have ever been recorded in London. These figures seem 
to show that no amount of ingenious engineering can 
counteract the evils of overcrowding on space. 
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It needs to be pointed out that the overcrowding of 
our cities, which is admittedly the greatest of all sanitary 
evils, is the direct result of sanitary legislation. When, 
some forty years since, it was recognised that water- 
carried sewage inevitably poisoned the wells, no attempt 
was made to protect the wells from pollution ; but the 
surface wells were compulsorily closed, the inhabitants 
were sold in bondage to the water companies, and the 
houses were compelled to pollute our rivers. These 
measures have given a fatal facility for overcrowding, 
and wherever a line of sewers is taken the speculative 
builder follows for, not being hampered by questions of 
water-supply or filth-disposal (the sanitary authorities 
j?elieving him of all responsibilities in this matter), he is 
able to erect buildings without any curtilage, and of any 
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he%ht almo^ that he chooses. Be it observed lhafr. this 
state of things is not limited, to London or the big towns. 
The notion that houses are as well without curtilage as 
with it has infected the country, as anybody may see for 
himself whin trf^yeliing by railway. The train runs 
through miles of country, with scarcely a house to be 
seen ; but when we stop at the developing district, grow- 
ing up round the country station, we find the houses 
packed almost as closely as they are in the centres of 
towns. As an instance of this, a village might be; men* 
tioned where land can be bought at very little above its 
agricultural value. This village has been selected by a 
railway companj^ for the establishment of * works,’ and 
the company has erected rows and rows of artisans* 
cottages with at most a few square feet of curtilage each. 
The onus of draining these cottages will ultimately be 
thrown on the local authority, with the additional onus, 
in a few years* time, of providing the inhabitants with 
allotments ; and all the expense of this will fall upon the 
ratepayers as a whole. Clearly, the best place for^an 
allotment is round the dwelling, and some compulsion 
should have been put upon this wealthy company to 
provide it. A couple of hundred acres of land (enough 
for 1,000 cottages) might, I believe, have been purchased 
in this particular spot for less than 10,000?., and would 
have added 10?. to the cost of eactf cottage. What is 
this to a rich company, especially if it be the means of 
increasing the health and contentment of their work^ 
people ? Would it not be money well spent, and spent 
to the ultimate advantage of the shareholders ? We have 
engendered a stingy habit of mind towards the question 
of space round houses, which almost amounts to a 
national insanity. ' 

A country town which the writer knows well, whfere 
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200. acres of land with a house and farm buildings 
recently sold for 4,000Z., has sanctioned the erection by 
a building society of 200 dwellings on six acres of land 
This building estate will, if successful, have a population 
of 1,000 persons, or nearly 170 to the acre, a degree of 
overcrowding about three times as great as that of the 
average of London. The building society will make a 
good profit, while the sanitary authority which sanctioned 
this scheme will ultimately have to deal with the infec- 
tious diseases of this crowded area, and will not only 
have to provide, at the expense of the ratepayers as a 
whole, for the safe bestowal of the filth from this area^ 
but will also, possibly, be compelled to provide the tenants 
with allotments. 

Can anything be worse from the hygienic point of 
view than the modern tenement house or monster hotel, 
where each floor ventilates into the floor above and the 
floor below, while the ^ lifts * effectually drive the air 
from one floor to another without renewing it ? In such 
places, where hundreds live under a common roof, fresh 
air is impossible. Dr. Ogle, in his paper on ‘ The Delation 
of Occupation to Disease and Mortality,’ has pointed out 
that the mortality of hotel servants is higher than that 
of any other class, being nearly four times as great as that 
of the clergy, who enjoy the lowest degree of mortality. 
This high mortality is not to be wondered at, for the 
hotel servant never breathes fresh air, and lives day and 
night in an overcrowded dwelling redolent of humanity, 
dinners, gas, tobacco, and drains, one or all, most 
commonly all. Alcoholism may have something to do 
with this high 'Mortality, but we must all admit that 
the unwholesome conditions of life are probably the 
main cause of alcoholism. Drinking is said to be on 
the increase in this country, and it is probable that 
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it would be found to bear a very definite ratio Ihe 
overcrowding on space. The advantages of hotel life 
are many, and the charms of living in a pleasant 
community are very great. These charms have always 
been recognised, bulj when we contrast the ‘ college,’ as 
seen at Oxford or Cambridge, with its ample area and 
tlie opportunities for society or seclusion at will, with the 
modern hotel, raised tier above tier, in which tranquillity 
and fresh air are alike unknown, it must be confessed 
that, aesthetically and hygienically, the mediaeval architect 
was ahead of his successors. These remarks apply not 
merely to those great hostelries in cities, where persons 
are content to jostle each other during a short paroxysm 
of business or pleasure, but also to establishments 
erected in health resorts and by the seaside, which have 
been designed for the reception of delicate persons and 
invalids, and which are well calculated to bring chronic 
maladies to a termination. 

'I#' 

The Economic Point of View 

Let us look at the question of overcrowding on space 
from an economic point of view. It is calculated that 
to raise the body vertically requires twenty times the 
force necessary for walking on the level, so that whether 
we mount stairs to the height of 100 fteet or walk 2,000 
feet along the level the labour is the same. But I shall 
be told there are ‘ lifts,’ and, that being the case, it 
becomes quicker and easier to move vertically than 
horizontally. It costs money to be carried, however, 
and a ‘ lift ’ is a most extravagant machine, because 
it does not accommodate the force expended to the 
weight to be raised.- In • a report issued by the South 
London Electric Bailway, it was stated that the cost of 
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^working the lifts is 10 per cent, of the gross receipts ! 

^ We are becoming alive to the fact that the fogs of 
London are getting more frequent and more virulent, in 
spite of the steady increase in the use of gas as a fuel. 
This is due to the overcrowding of houses and the 
multiplication of chimneys on a given area. In the 
country, and in most towns, the smoke is diluted to a 
point which practically gives us no trouble. It need 
hardly be said that a house of nine storeys will give oS 
three times as much smoke as one of three storeys hav- 
ing the same area. In the centre of London we have 
been building enormous piles of offices and tenements, 
adding storeys to old houses, and putting buildings upon 
every garden and back yard, while at the same time 
the area of the city has enormously increased. What 
right have we to grumble at the increased density of the 
fogs ? We have deliberately caused it, and neither 
Eoyal Commission, parliamentary committee, nor an- 
thracite coal will put it right. Even though we got 
rid of the ‘blacks,’ we should still have the irritating 
invisible products of combustion — by far the most harm- 
ful of the elements of a fog — to deal with. We have 
made our bed, and we must lie upon it. The damage 
done to property by fogs, the extra cost of washing 
and painting entailed by living in the dirtiest capital 
city in the world, the serious loss of trade, the cost of 
using artificial light in the day-time, as well as the 
injury to health, must be all reckoned as among the 
penalties we pay for overcrowding. ‘ Cleanliness i§ next 
to godliness,’ says the old adage, and we are bound to 
admit that the filthiness of the air of London is a not, 
unimportant factor in causing the moral degradation in 
which not a few of the inhabitants are sunk. 

One nmin object of overcrowding houses is the saving 
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of titna in flie transaction of busincssi bnt tJlsrf jare 
limits which cannot be overstepped without defeating 
our object. The check put upon freedom of locomotion 
by oyercrowding, and the time occupied in going from 
jpoint to pohit, m<nre than counterbalance the shortness 
of the distance which we have to travel, to say nothing 
of the fact, previously alluded to, that vertical movement 
requires twenty times the force of horizontal movement. 
In London rapid locomotion is getting daily more and 
more impossible, and there are so many vehicle^ ,and 
persons in the streets that we are all in the way of one 
another. Our streets are always more or less blocked by 
building operations, which must be in proportion to the, 
cubic contents of the buildings on a given area. Then, 
again, we have beneath our streets sewer pipes, water 
pipes, gas pipes, hydraulic power pipes, and pneumatic 
tubes, as well as wires for telegraphs, telephones, and 
electric lights. The necessity for interfering with these 
various subterranean arrangements in any one street 
must be largely proportionate to the number of dwellers 
whose front doors open into the street. These being 
almost unlimited, it follows that our streets, instead , of 
being only occasionally * up,’ as the phrase goes, are 
only occasionally ‘ down.’ Again, the number of vehicles 
which stop at any given door is proportionate to the 
number of persons who live behinMt. A set of ‘ man- 
sions * with 200 inhabitants may have scarcely more 
frontage than a modest house accommodating ten per- 
sons^.but the vehicles stopping at them will be twenty 
times as many. It is the halting vehicles rather than 
the moving ones which offei^ the greatest obstacles to 
trafiSc. In civilised London We have very few back 
doors; our coals are ; shovelled in and our garbage 
hauled out under the dining-room windows ; and these 
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Jediou^ operations, performed in the main thoroughfare, 
are in themselves great obstacles to traMc. The wear 
and tear of the streets is in proportion to the trajfiSc, 
and in some of the leading thoroughfares the traffic has 
become so great that it is wonderful that any material 
can be found hard enough to stand it. These considera- 
tions make it clear that the increasing difficulties of 
locomotion in London are due to the overcrowding of 
houses on a given area. 

From the aesthetic point of view the effects of over- 
crowding are disastrous. Proportion is one of the most 
important elements in architectural beauty, and few will 
be found to admire the Gargantuan architecture of the 
engineer-builder. 

, In spite of a somewhat dull uniformity, Eegent 
Street still remains the finest street in London in virtue 
of its outline and proportions and the possibility of sun- 
light getting access to it. Contrast Eegent Street with 
Northumberland Avenue, that drafty, gloomy gorge of 
bricks and masonry, in which the only really pretty 
building is the cabmen’s shelter at the end. It is mere 
waste to erect fine buildings in situations where they 
cannot be seen without effort. Every good building 
ought to have a proper ‘ setting.’ How would West- 
minster Abbey look without its greenery and turf ? Can 
any building look really well without some verdure or 
floral decoration? Can any building that has them 
look really ill ? In London our buildings are getting 
too high for their confined situations ; they block out 
the sunlight, their many chimneys foul the air with 
soot, and, as a consequence, our palaces are grimy, and 
gardening, the most beautiful and the most health- 
giving of air arts, has become impossible. Wandering 
in the streets of London, and looking at the dim outline 
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of our grimy Jjublic buildings looming through life &iet, 
one is reminded of the lines • from the opening of ‘ Mac- 
beth : ’ — 

Fair is foul, and foul is fair : 

Hover through the fog and filthy air. 

4 ' 

When the air of a city gets so foul as to hinder and 
arrest vegetation, we are hygienically in a ‘ parlous ’ 
state, as Touchstone would have said. Not only do tlie 
green leaves of plants absorb carbonic acid from, and 
give off oxygen to, the air, but their roots are no less 
useful in draining and purifying the soil upon which we 
live. We have heard a good deal about the dangers of 
an impure soil, and the invariable advice with regard to 
it is to put something which is impermeable, such as 
concrete or asphalte, to prevent the rising of possible 
impurities from the earth. This is analogous to putting 
dead bodies into impermeable coffins, whereby the dan- 
ger of their decomposition is not prevented, but merely 
delayed. The only way to purify the soil is by cultiva- 
tion, aeration, and the growth of plants. I believe tiFiat 
an evergreen creeper, such as ivy, does more to keep the 
foundations and walls of a house dry and pure than do 
any of the patent impermeable applications. 

As London, in spite of all its ‘betterments,’ is getting 
steadily less habitable year by year, there is very properly 
a growing tendency to sleep out of town and journey to 
and fro business. Not more than 28,000 people sleep 
in that square mile which we call ‘ the City ; ’ but as 
more than 900,000 find permanent daily occupation 
there, it is obvious that there are some 270,000 daily 
workers who have to be transported to and from the 
suburbs. If we reckon cost and loss of time in transit, 
it will not be an extravagant estimate to suppose that 
this journeying involves a loss of one shilling per head 
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f|3»er diem, or, collectively, 13,000Z. a day, 78,000Z. a week, 
and over 4,000,000Z. per annum. When a man lives out 
, of town he becomes a slave to a railway company, he has 
to be punctual himself in order not to miss trains which are 
seldom punctual, and he finds out what it is to bear ‘ the 
whips and scorns of time.’ As he wastes his time 
in being shuttled to and fro he must be queerly con- 
stituted if he does not wish for the good old times when 
it was possible to ‘ live over the shop.’ Our modern 
facilities of communication cause us to be always in a 
hurry, and it is certainly a suggestive fact that having 
invested nearly 1,000, 000, OOOZ. in railways, on which we 
go shrieking to and fro ; having so perfected the penny 
post that it has become a veritable nuisance with its 
ehdless delivery of documents, which are mainly worth- 
less waste paper in the form of advertisements ; having 
annihilated time and space by the telegraph and 
telephone ; and having abolished darkness by means of 
gas and electricity— there should arise an ominoue cry 
for a limitation of the hours of labour and a demand 
to do by Act of Parliament that which, ‘ in the good old 
days,’ the sun did for us. 

There is yet another consideration which shows the 
cost of overcrowding houses. When growth occurs in an 
organised body, such as a tree or an animal, all parts 
increase pari passu, and there is no necessary loss of 
health or vigour. But in a city growth is more like an 
inflammatory swelling, the cells of the part increase, 
while there is no adequate increase of the channels which 
bring nutriment. Stasis is apt to occur, and unless 
relief be given by surgical means the death of the part, 
will follow. .«The modem city is ever in need of surgical 
interference ; new thoroughfares have to be cut in order 
to give relief to congested districts, and these operations 
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can only be earned out by njeane ^of ah expenHitlire of 
ihpi)(6y which is simply appalling in amount. The a^; 
tendpt to improve the sanitary state of a city by a pro- 
cess of ‘ Hajissn^nising ’ must be futile. If we make 
a fine boul ward 'through the slums tha inhabitants aw 
merely piled in heaps on either side ; the width of the 
street is increased by increasing the overcrowding of * 
inhabitants under a common roof, which is the greatest 
of all sanitary evils. Not long since a scheme was fore- 
shadowed in one of the magazines for turning the 
Euston Eoad into a boulevard by appropriating all the 
front gardens and back yards, and erecting huge tene- 
ment houses oji either side. No proposition could be 
worse from a sanitary point of view. It cannot be too 
earnestly insisted upon that the air of the grimiest back 
yard is better than that of any room, even though its 
(generally closed) windows command a view of a stately 
boulevard. The breathing of fresh air, so important to 
all, is doubly important to very young children, ^hil-’ 
dren under four are too young to play in the streets ; 
their mother’s home duties are too arduous to allow her 
to take them to the park, and the little girl who might 
do so has been driven to school by the law. The result 
is that the little children have to breathe the fetid air of 
a pmall living room from week’s end to week’s end, in- 
stead of being able tg play in a little yard, where the 
mother could watch them through the open door, as 
formerly was the case. The value of an open space is 
largely in proportion to its proximity to the dwelling,. 
A little back yard or garden of one’s own is worth infi- 
nitely more than Hyde Park a mile off, and the old ; 
graveyard converted ,into a garden a hundred yards 
down the street is fav more precious to the poor town ; 
dweller than Epping Forest or iBurnh^m Beeches. 
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f ,The overcrowding of houses means loss of liberty, 
for the closer we crowd together the more likely we ajce 
to suffer from the sanitary negligence of others, and the 
more necessary does it become to regulate our actions 
by by-laws and Acts of Parliament. I need hardly in- 
sist on the fact, so ably enforced by Herbert Spencer, 
that personal liberty is necessary for social evolution, 
and that Acts of Parliament are evils only to be tolerated 
for the avoidance of greater evils. The growth of Acts 
of Parliament of late years, and the new offences which 
they constitute, was recently forcibly pointed out by the 
chief constable of Liverpool in a letter to the TimeSy in 
which he stated that in 1890 there wej^^e as many as 
11,279 cases in Liverpool under the Education and 
Health Acts alone. Overcrowding has necessitated the 
compulsory notification of disease and the appointment 
of a crowd of inspectors, and there are those who wish 
to compel us to take out a licence for our houses, which 
is only to be given when they are fitted with the pfwti- 
cular sanitary apparatus which happens to be in fashion. 
It is well to bear in mind that the overcrowding of which 
I am complaining is largely the result of compulsory 
Acts of Parliament which curtailed our liberty in the 
matter of water-supply and sewerage, while they gave to 
the speculative builder opportunities by which he has 
not failed to profit. When a couple of years since the 
influenza made its reappearance among us, a distinguished 
engineer wrote to the papers with the kindly object of 
comforting us by the assurance that the perfection of 
our sanitation would certainly lessen the ravages of the 
epidemic. It need hardly be said that the author’s 
opinion was directly opposed to his, for influenza being 
an air-borne disease, and the overcrowding of houses and 
the fashion of many families living under a common roof 
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having largely developed since its last; appeat^anefi©, it 
seemed probable that the epidemic would be more severe 
than formerly, and more difficult to eradicate. 

^ Eemedies 

Can nothing be done to check the overcrowding of 
houses and persons ? Although we have passed many 
laws for the improvement of the public health, we have 
not sought as yet to put any very severe restraints on 
the builder and landowner, and we have not sought, as 
would seem but reasonable, to limit the number of in- 
habitants who may be accommodated on a given area of 
land. It is the object of all traders, whether they be 
public companies or individuals, to have the largest 
number of customers on the smallest possible area, and 
therefore any attempt at restriction cannot be popular. 
Neither would such restriction be popular with the sani- 
tary authorities, who have to collect rates ; for rateable 
value is unfortunately directly proportionate to the over- 
crowding of houses on a given area. 

Building Eegulations 

Part V. of the London Building Act, 1894, provides 
for open spaces about buildings and height of building. 

It provides, in the case of new houses in new streets, 
for an open space in the rear, exclusively belonging to 
such building, of at least 150 square feet, free from 
erections except w.c, and ashpit. Where the ground 
storey is not inhabited, this open space may be provided 
at a height of 16 feet above the level of the pavement. 
The open space must extend the entire width of the 
building and have .a depth of 10 feet at least, 

A diagonal line drawn from the rear of the open space 
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m the pavement level, and inclining towards the building 
at an angle of 63®*5, shall clear the top of such building 
save chimneys, dormers, gables, &c. This means that 
the house may be at all levels twice as high as the space 
is deep. 

When a house abuts at the rear on a street or 
permanent ‘open space,’ then no private open space or 
curtilage need be provided. 

‘Nothing in this section shall apply to houses 
abutting in the rear on the river Thames, or on a 
public park, or on an “ open space ” of not less than 80 
feet in depth which is dedicated to the public, or the 
maintenance of which as an open space is secured 
permanently or to the satisfaction of the Council by 
covenant or other wise>* 

In new streets less than 50 feet wide no house may 
be erected having a height greater than the width of 
the street. 

No house may be more than 80 feet high without the 
special permission of the Council. 

These regulations, from the point of view of health, 
are as bad as can be, because they put a premium, so to 
say, on buildings of enormous cubic capacity. We have 
seen that the provisions as to private curtilage are 
limited to a back yard 10 feet deep, but in the case of 
houses abutting on two streets, front and back, or 
abutting on a street and ‘ open space ’ 80 feet deep, these 
restrictions are dispensed with. 

If an open space, acquired and maintained at 
enormous cost, is to be an excuse for surrounding it 
with huge blocks* Of ‘ flats ’ 80 feet high, it is not difficult 
to see that their effect on the public health will be mis- 
chievous rather than beneficial. There is no advantage 
in looking out on an open space through a closed window, 
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and problem in Jjohdon is ho^ td maiia^ that 

yonng ^ildren under school age are to breathe the 
external air, which is essential to their proper develop- 
ment. In the country the perambulator is pushed into 
the garden, lihd through the open door the mother 
at her work can have an eye upon her children. But 
,.ior a family occupying a set of rooms in a ‘model 
dwelling,’ when the father is gone to work, the elder 
children at school, and the mother busy, there is nothing 
for it but to allow the children to breathe the air of tho 
living-rooms, fouled from many sources. These children 
seldom breathe external air, and never breathe really 
fresh air. When they are a little older, they fluctuate 
between crowde*d two-storeyed schools, a fetid home, and 
an * open space ’ (perhaps 80 feet wide and surrounded 
by houses 80 feet high !) Is it to be wondered at that 
the even tenor of their way is interrupted by diphtheria 
and scarlet fever, or that 22 per cent, die without ever 
keeping a birthday, and that children under five are 
more than decimated annually ? ’ • 

I shall be told, and rightly, that the horrible over- 
crowding of houses in the centre of London is caused by 
the high price of building land, and that it cannot be 
prevented. Further, I shall be told that, in spite of the 
overcrowding and general unsanitary conditions, rents 
are increasing. This is also tr#e as regards some 
districts, but there is no relation between hygiene 
and money-getting. There is no reason, however, why 
we should deceive ourselves, as to the results of over- 
crowding. They are set forth with absolute plainness 
by the Registrar-General. 

I have for years combated the oft-repeated statements 
as to the ‘ healthiness ’ of London, n(rfi because I expect 
that London will alter its way, but b^ause rural places 
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the Colonies should not blindly follow the lead of 
London, in the belief that they are following a good 
sanitary model, and that disastrous consequences will 
not inevitably follow upon a reckless overcrowding of 
houses. 

The prime object of overcrowding was for safety. 
Cities were originally walled fortresses, and people 
crowded into them for protection, and were killed by 
epidemics instead of by their enemies. Modern sanita- 
tion favours overcrowding, and this it is which makes it 
so popular, for overcrowding favours money-getting. 

When sewer pipes and water pipes are laid through- 
out a district it becomes possible (but not till then) to 
build houses without curtilage, except a 10-foot back 
yard. 

If, therefore, rural places are reckless enough to per- 
petrate a ^ sewage scheme,’ it becomes very necessary to 
check the overcrowding of houses. 

‘ Model ’ (!) By-Laws 

I am sorry to say that the Local Government Board 
does not appear to be sensible of this necessity. 

My reason for this statement is (to quote an example 
within my own knowledge) that the Local Government 
Board sanctioned the adoption of ‘ model ’ (!) by-laws 
by a rural borough, and on examining these by-laws, 
which cover 69 closely printed large octavo pages, and 
comprise hundreds of sections and sub- sections, the bulk 
of which must be quite incomprehensible to the town 
council, I find that as regards buildings many of the 
clauses are practically identical with those of the London 
Building Act. 

The Local Government Board does not seem to 
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ricogniie that circumstaiices alter cases, and that the 
regulations which may be beneficial in the crowded and 
filthy slums of a great city may be mischievous in a 
village or country town. The town alluded to is 
exceedingly healthy, and in it there must be very few, 
if any, houses more than 50 fee^j high, and the great 
majority of the houses and cottages have large yards or 
gardens. 

And yet the Local Government Board sanctions re- 
gulations for this town which permit the erection of 
dwelling-houses a hundred feet high ! with a hack yard 
25 feet deep ! ! and it further allows the adoption of the 
minimum of 150 square feet of back yard for dwelling- 
houses. 

In illustration of this, reference may be made to 
figs. 2, 3, 4, which are borrowed from Knight’s ‘ Model 
By-laws,’ published under the authority of the Local 
Government Board. Fig. 2 shows the ^ model ’ open 
space for a cottage, fig. 3 for a house up to 25 f^et 
high, and fig. 4 the maximum which is necessary, even 
though the house be 100 feet high or more. 

These regulations may be good in London, but when 
such regulations are printed in the by-laws of rural 
places they become dangerous suggestions, which one 
fears the local builders will not be slqw to adopt. 

These elaborate building regulations as applied to 
country places are absurd. I do not say that in the case 
of houses abutting on the streets and which touch other 
houses some control by the local authority is not neces- 
sary, or that the local authority is not to exercise super- 
vision as to the manner of making connections of houses 
with sewers, water pipes, and gas pipes. 

But it is clear that all harassing regulations are out 
of place when they are applied to isolated dwellings 
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are wholly detached and separated by a moderate 
interval (say a distance equal to the height) from the 
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boundaries of other premises. The man who builds a 
detached house ought to be encouraged, and not worried, 
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and the msurance%ffioe8 and the owner Beidefi to ' 
see that the construction of the house is good enough. 

These by-laws contain a prohibition of overhangihg 
storeys (in the old English fashion), which niay be 
reasonable enough in crowded streets, but are unreason- 
able and silly when applied to isolated dwellings. A 
friend of mine had a fancy to build a house of this kind ; 
in the middle of three acres of land which he bought in 
Hertfordshire, and after he had been at the expense of ' 
getting out his plans, &c., he found that such a bpilding 
was against the by-laws. However, he discovered means to 
overcome the objections, and his very pretty house was 
built, and is a decided ornament to the district. 

These by-laws are an expense to ratepayers, and 
they increase the cost of buildings. Elaborate plans 
and descriptions have to be furnished, and the buildings 
have to be inspected at various periods of their construc- 
tion, and, of course, all variations of plan which may 
appear necessary in the course of construction must also ■ 
be submitted and ‘ passed ’ by the local authofity.^ It 
may happen that there are members of the local council 
who understand the technicalities of the building trade ; 
but even if this be the case, it is manifestly unjust 
that the plans of a builder who is outside the council should 
be submitted to and judged by a competitor who happens 
to be inside. As a rule, the cofticil is completely 
in the hands of the local surveyor, and the local smrveyor 
exercises despotic power over all building ojjerations. . ' 
These arbitrary by-laws must tend to check buil ding 
operations, and to hinder the development of the art 
of the architect dnd the science of the builder. The 
restrictions are an instance of . 

Art made tongue-tied by authority. 

And Folly, doctor-like, controlling skill ; 
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and I feel certain that, in the interests of public health, 
builders of isolated dwellings ought to be allowed to 
escape. 

Everything which tends to encourage the provision 
of adequate space round dwellings is a great gain. 

Such by-laws as I have quoted, when applied to 
country places, and when no exceptions such as I have 
indicated are made, are a downright incentive to over- 
crowding, and mischievous in the highest degree. 

The Cost of the Dwelling 

Everything which increases the cost^of the dwelling 
must tend to increase overcrowding. 

The London rents are enormous ; the artisan pays Is. 
or 85 . for accommodation which he could get in a village 
for I 5 . 6cZ., and in a country town for 25. 6cZ. 

The rich man pays his 200Z., 300^., or more for a 
house (without a square inch of curtilage) which out of 
London would fetch 40Z. or 50Z. at most. 

In London it happens, probably, more often than else- 
where that people pay in house-rent a sum which is an 
excessive proportion of their income, and their finances 
feel the strain of slight increments to the cost of the 
dwelling, and they are often driven to take lodgers or 
* paying-guests ; ’ or people apparently well off give up 
their houses and take a ‘ flat,’ in which the crowding is 
excessive. 

This kind of thing goes on among the well-to-do 
classes, and certainly to a greater extent among the 
poor. 

. When we consider the charges, other than rent, in 
London as compared with country houses, we must 
never forget that, rents being three or more times as 
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high in London as elsewhere, the rating in the jpound 
ought to be multiplied by three or four before we can 
compare London rates with country rates. 

Or we mu^ t take some other basis of comparison, 
such as the area occupied or the cubic contents. A 
house which T lived in in London for twenty-five years 
occupied an area of 18 by 72 feet, or 1,296 square feet, 
or 144 square yards. 

The rent was originally 180Z., which was raised to 200Z. 
when the lease was renewed in 1892, and to 250Z. when it 
was sublet in 1897 ; i.c. the rent was originally 1/. 5s, per 
square yard, and is now 11. 145. C)d. per square yard. ‘ The 
rateable value has been gradually pushed up, and the 
gross value has lately been put at 10 per cent, more 
than the rent (because the tenant undertakes to do the 
repairs). 

The changes other than rent have been as follows : — 


1 — 


1873 



1890) 



1902^“ 

' Income tax . . . | 

, Inhabited house duty . j 

_ 

£ 

9 

s 

15 

d. 

0 

14 

s. 

18 

d. 

4 

£ 

25 

s. 

18 

d. 

9 

Parochial rates 

30 

0 

0 

55 

19 

4 

77 

12 

G 

Water .... 


8 

0 

7 

10 

G 

8 

4 

4 

Total 

! 40 

3 

0 

78 

8 

2 1 

111 

15 

7 

Rent . ... 

180 

0 

0 ! 

200 

0 


250 

0 

0 

1 1 

1 Grand total . . 

226 

3 

0 ' 

278 

8 

1 

2 

361 

15 

7 


Thus it will be seen that the cost of this house 
(which has not been enlarged in any way) has been 
increased by 60 per cent. The rent has increased nearly 
40 per cent., or 701, a year. The rates have increased by 
nearly 167 per cent., or approximately 48^. a year. 

The imperial taxes have increased nearly 166 per 
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or 16Z. 35. per year, and the water by nearly 28 
per pent., or 11. 165. per year. It will be noted that 
while the tenant in this case submitted to an increase of 
40 per cent., the charges over which the tenant has 
practically no control have increased in a much higher 
ratio, and now amount to lllZ. 165. 7c?., or more than 
155, per square yard of occupied land, the total cost of the 
house being over 2?. 10s. per square yard, or, including 
repairs, nearly 3?. per square yard. 

, The total obligatory charges (rent, rates, taxes, and 
water), which in 1878 were 226?., had risen in 1902 to 
361?. 

The charge for water has been included because no 
house is habitable without it, and in this case the tenant 
cannot sihk a well, because the house is totally without 
curtilage of any kind, and the rain-water having fallen 
through the London air is so foully dirty as to be unus- 
able. 

The householders of London rightly view with alarm 
the rapid increase of the sum levied for rates. This 
sum increased at the rate of more than 3 per cent, per 
annmn during the twenty-five years I lived in the 
house I have been describing, and now amounts to rather 
more than 165. per square yard occupied. The average 
householder is naturally nervous and apprehensive ; he 
is getting unwilling to take a house for a long term, and 
is squeezing his household into ‘ flats,^ in which (as the 
landlord pays the rates) the yearly expenditure on house 
accommodation is fairly calculable. The attractiveness 
of the flat is further enhanced by short-term leases, so 
that, should illness or a financial mishap befall him, he 
will be less heavily weighted than would be the case if 
he were the owner of a long, unmarketable lease. 

I think we may takg it for granted that if the well-to- 
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do classes are showing a tendency to ov©r<^w<% this 
tendency will be found to get progressively more intense 
as we descend in the social scale. The well-to-do occu- 
piers of flats have to be content with what may be called 
rather clbse quarters,’ but their servants are often 
squeezed into rooms scarcely bigger than cupboards. It 
is not conceivable that those who are in a dependent 
position will have better accommodation than those whom 
they serve. 


Eembdies for Overcrowding 

The final question is, What can be done to prevent 
overcrowding of houses and of persons in the house ?’ 

I freely admit that very little can be done in big 
towns, and people must be left to judge for themselves as 
to whether they will allow their children to run the extra 
risk of death, crippling disease, or defective development, 
inseparable from life in a crowded city. The statiftips 
of the Eegistrar-General (i.e. the Annual Summary^aiid , 
the Decennial Supplement) show clearly what these risks 
are, but it is necessary to add that some of the local 
statistics manifest at times an undue desire to minimise 
the mortality of the district from which they emanate. 

“ A great metropolitan city like London, concerning 
which we are educated from our cradles to utter big 
boasts, exercises an enormous influence on public opinion, 
but it is perfectly clear that she is a dangerous model to 
follow in the matter of house-construction. 

I call to mind the case of a great London builder who 
bought a country mansion in a park. He was a very 
able man, but when he carried out some alterations and 
additions to his nfeW house he found it impossible to cast 
away his town-bred ideas, and accorlingly built under- 
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^l^und kitchens and coal cellars, and had the coals put 
Ibto his cellar through a plate in the pavement just out- 
side the drawing-room window. He had been so fong 
accustomed to build houses with a minimum of aree., 
that when he had an unlimited space at his disposal he 
failed to utilise or appreciate the advantages of such a 
boon. 

Country places should be careful to avoid the adoption, 
as by-laws, of regulations originally framed with the idea 
-of mitigating the horrors of the London slums. With 
regard to these regulations, it must be remembered that 
* the trail of the Cockney is over them all,’ and it has 
been shown that regulations, especially as to space round 
dwellings, which may be beneficial in ftie Seven Dials 
become mischievous suggestions when printed and circu- 
lated as the by-laws of a country district. It seems 
almost incredible that the Local Government Board 
should sanction the adoption of some of these by-laws by 
country communities. 

The exigencies of space in London have led to the 
construction of underground offices, with the result that 
at least a tenth of the inhabitants of modern London are 
cave-dwellers ; and in the by-laws from which I have 
quoted I find no attempt to penalise, or in any way to 
restrict, the perpetration of similar barbarities in the 
country. 

If there be underground ‘ offices,’ the drains of the 
house will leave it at a level of some 10 feet below the 
ground level, and the public sewer must be at least 11 
feet underground, and the laying of sewers at such a 
depth is relatively expensive. As there are extra charges 
for high-level water service, ought there not to be similar 
extra charges for low-level drain service ? 

The great blot on modern sanitary legislation is the 
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entire absence of any encouragement for the' skinla^y 
well-doers. 

^ Sanitary legislation is founded on a basis of mis- 
chievous lop-sided socialism, in which the sanitary well- 
doer IS heavily taxed for the support of the jerry-builder, 
and is called upon to pay for all the shortcomings of the 
negligent and filthy. 

Encouragement ought to be given to the man who 
builds a house with ample curtilage ; and if such house 
be removed from all other dwellings by a distance equal 
to its height, he ought to be freed from the restrictions 
of harassing by-laws, and the despotic control of district 
surveyors whose credentials are often of the flimsiest, 
and whose ideas are stereotyped. 

The idea which was prevalent a few years ago, that 
open spaces should be taxed at ‘ site value,’ is, one must 
hope, dead. Its obviously mischievous tendency needs 
no comment. 

The only equitable basis for calculating the rateable 
value of a house for sanitary purposes is the cubic 
capacity, because, as a broad rule, the bigger the house 
the greater the amount of work which it throws upon 
streets and sewers. The ‘ grounds ’ or ‘ curtilage ’ of a 
house ought to be very leniently taxed, although one 
must admit that streets and pavements ought to be paid 
for in proportion to house and ground frontage. 

If a man spend money in beautifying his house with- 
out enlarging it, this ought not to entail an increase in 
rateable value for sanitary purposes. Such beautifyings 
are good for trade in a proper sense, and ought not in 
the interests of the community to be checked. 

I have been at some pains to point out that in 
country or semi-rural districts, where it is possible to 
give a house a decent curtilage or small garden, it is easy 



74 C;ONCMhirnATlON of population in cities 

f a householder to make the sanitation of his dwelling 
quite independent of the local authority. In fact, the 
householder is able if he be so minded to make his 
sanitation complete, and to finish, on his own premises 
and to his own profit, that ‘ circulation of organic 
matter’ which is a law of nature, and the only true 
basis upon which the science of sanitation can possibly 
stand firm. • 

The householder can do piecemeal what no public 
authority has ever succeeded in doing wholesale, 
albeit that millions of money have been wasted in silly 
attempts. 

Why should not the householder be encouraged ? 
One method of encouragement would be to allow him to 
pay for water by meter, if he be so minded, exactly 
as he pays for gas. Such a measure as this would 
effectually solve the water difficulty anywhere. 

On referring to p. 69 it will be seen that in 1873 I 
paid 6Z. 8s. per annum for water. As there were no fixed 
baths, and washing was not done at home, I reckon the 
water consumption was not more than seventeen gallons 
per head per diem. 

In 1873 my household averaged nine persons, so that 
the yearly consumption of water was not more than 
9 X 17 X 365 = 56,845 gallons (say 56,000), which, at 6Z.8s., 
means about 2s. M, per 1,000 gallons. 

In 1896 I reckon that my household averaged four 
and a half persons, and that the yearly consumption 
of water was 28,000 gallbns, which, at IL 10s, 6(i., 
means very nearly 6s. per 1,000. Suppose that 
this house stood in the country, and that it were possible 
to adopt dry methods of sanitation, this would reduce 
the water consumption by about one-third, say to 12 
Iptllons per head, 19,000 gallons a year for the house- 
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hold of 1896. At“ a shilling per l,OCk) gallons, which 
J boUOve is a fair price, the water bill would fall to J95. 

At a shilling per 1,000 gallons, twelve gallpns per 
diem, or 4,380 gallons per year, would cost 4s. 4d. per 
head, or a pennjr per head per week. If in a country 
place the rain-water were stored the annual cost for water 
would be still less. 

It may be well to add that twelve gallons per diem 
allows for a daily sponge bath, and that on this quantity 
of water absolute domestic and personal cleanliness fean 
be maintained. An excess of water is a pure luxury, and 
it should be remembered that sewage difficulties are 
largely proportionate to the amount of water which has 
to be dealt with. 

The supply of water by meter would effectually check 
waste, which no by-laws and regulations can effect ; and 
if the water mains were frozen, the water companies, very 
properly, would be the chief losers, and the householder 
would not be called upon to pay for that which he ha^ 
never been supplied with. 

In the matter of water ^ enough is as good as a feast,' 
and it is idle to imagine that the public health will be 
improved by a reckless extravagance in this or any other 
direction. 

Finally, is it not possible to con^der the sanitary 
well-doer in the matter of sewerage rates ? As it is, the 
householder who perfects and completes the sanitation 
of his house on his own premises, very possibly pays 
more than he ^ho thi'ows the Whole of the trouble and 
expense on the public authority. 

He who takes trouble in this matter is regarded as a 
fool by the majority^ who say, ‘ He has got to pay rates ; 
why should he bother ? ' - 

That the burden of public authorities and the pollu^ 

' A' . '< ' iM 
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^ion of rivers would be very much lessened by the recogni- 
tion of the well-doer, there can be no doubt. 

In considering the rating of a house for sewerage 
works it is clear that every sink, w.c., bath, or gully dis- 
charging its contents into a public sewer ought to be 
charged, and such charge should be progressive ; thus, if 
5s. were paid for one such discharge hole, 7s. 6d. should 
be paid for the second, 10s. for the third, 12s. 6d. for 
the fourth, and so on. In this way a cottage with one 
kitchen sink only would pay 5s., but a mansion with, 
say, 10 sinks, baths, and w.c. would pay 8^, 2s. 6d. 
Such charges are analogous to the charges made by 
water companies, which are higher for ^he better class of 
house. If this or something like this were done, the 
fixed charges on the house would produce a considerable 
sum, which would go far towards paying the municipal 
bills for scavenging and sewering. The balance would 
have to be raised by a rate on the buildings themselves, 
which rate should be in proportion to the cubic contents 
of the buildings, without reference to their curtilage, 
because large curtilage tends to improve the public 
health more than all the clauses of all the Sanitary Acts 
that ever were devised. 

The cubic contents should alone be considered in 
making assessments for rates. If a man spend money 
in making his house more wholesome without increasing 
its size, and thereby increases its value, it is clearly not 
in the interests of the public health that he should be 
fined by the sanitary authority for so doing. Neverthe- 
less this is done daily. 

That a man should pay for so much water as he uses » 
and for no more, and that he should pay the municipality 
for personal services directly in proportion to those 
services, seem to be two propositions so simple and so 
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equitable, and so absolutely fundaiUental for lall just 
dealing, that one cannot be surprised at the trouble 
which follows the neglect of them. 

Great as are the sanitary evils connected with over- 
crowding, it is probable that the moral and social harm 
which results from it is infinitely more important ; and 
yet we find that our modern socialistic legislation does 
everything to encourage and nothing to discourage this 
greatest of sanitary and social ills. 

It is strange that the cubic contents of a building 
should be a factor which is rigorously excluded from 
consideration when rating and building regulations are 
being considered.^ It seems to the writer to be obvious 
that it is by far the mo.st important factor, and one 
which cannot be neglected if our municipal regulations 
are to have any permanence. The Metropolitan Building 
Act, we have seen, puts a premium on large buildings, by 
abolishing all restrictions as to curtilage, provided the 
building runs from street to street or from street to ‘ oj)en 
space,’ and never considers the enormous dangers of 
these large buildings in relation to epidemic disease and 
fire. 

Every country place would do well to enact that — 

(1) The height of a house shall in no case be greater 
than the width of the street upon which it abuts. 

(2) Every house shall have a ^minimum private 
curtilage upon the ground level, and entirely free from 
buildings which shall equal the cubic contents of the 
house divided by 50. 

In the second paragraph I have chosen 50 for my 
divisor, because the average width of a street and the 
average height of the four-storeyed house are not far 
from 50 feet. 

Let us take the case of an orijinary four-storied 
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'-liouse (with no basement) having an area of 20 x 60 and 
60 feet high. Then the curtilage would be 

50 

=1,000; i.e.ihe house must have a curtilage exactly 
equal to the area occupied by the building— a back yard 
probably, 50 feet deep and 20 feet wide. If in addition 
to the four storeys there be a basement of 12,500 cubic 
feet, then an additional 250 square feet of curtilage would 
be required, and the builder who is tempted to overcrowd 
would be constantly checked by the price he has to pay 
for his obligatory curtilage. 

The high price of building land is largely due to there 
being practically no restriction as to the cubic contents 
permissible on a certain area. 

* If we take the smaller two-storeyed cottages, having 
a width of 15 feet, a depth of 25, and a height of 20 feet, 

then the curtilage would be ^ ^ ^?=150, which 

is the minimum of the ‘ model ’ by-laws. If the builder 
put a basement to this cottage of 3,750 cubic feet, he 
would have to provide additional 75 square feet of 
curtilage, and thus a check would be put upon under- 
ground dwellings and high buildings which obstruct the 
light and air. On the other hand, there need be no re- 
strictions on the height or cubic contents of any building 
provided its curtilage be ample. 

If it were possible for the first house considered to 
have a height of 100 feet in addition to its basement, 
then, the cubic contents being 112,500 feet, the curtilage 
would have to be 2,250 square feet, and the house and 
curtilage combined would occupy some 3,250 square feet, 
or rather less than of an acre. 

It is probable that a comprehensive rule of this kind 
would satisfactorily keep builder and site speculator in 
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ordef, while it placed a minimum ol restrictioif'W the 
originality and fancy of architect and builder. 

Builders of houses wholly detached from other houses 
or boundaries |by a distance equal to the height of the 
house should ^be allowed to escape altogether from 
the harassing ‘ model ’ by-laws and the tyranny of the 
surveyor. ^ 

I would say finally — 

1. That overcrowding is the greatest of all sanitary 
evils, and far and away the greatest of all moral evils. 

2. That whatever increases the cost of the dwelling 
inevitably increases overcrowding. 

8. That overcrowding is facilitated by modern methods 
of sanitation. 

4. That, unless the crowding of houses be prevented, 
great schemes of sewerage and water-supply will even- 
tually make the health of a district worse intead of better. 

5. That ‘ open spaces ’ and public gardens do not com- , 

' pensate for the lack of light and air in the dwelling or of 

curtilage around it. 

What one may call municipal luxuries are not 
permissible if they permanently increase the cost of the 
dwelling. 

If such luxuries be self-supporting they may be per- 
missible, but it is clear to my mind that, as a rule, they 
should be left to be provided by prilkte munificence or 
voluntary public subscription. They ought never to be 
paid for out of the rates. 

The avowed policy of many municipalities is to practise 
a maximum of extravagance, in the belief that such extra- 
vagance benefits the poor, and these vicarious philanthro- 
pists receive a willing support from those who are directly 
interested in such Schen|es. 

6. That if great schemes for seweragei or water-supply, 
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or the provision of open spaces, be effected by loans which 
^ihcrease the rates for long terms, and thereby permanently 
increase the cost of the dwelling, they will inevitably lead 
to a deterioration in the public health and morals. Some 
of these schemes facilitate overcrowding, while increased 
rates, by raising the cost of the dwelling, compel it. 

7. Municipal ostentation is wholly indefensible. To 
build palatial offices costing a million and more of money, 
and thereby saddle the ratepayers with another loan, is 
indefensible. To buy a cocked hat for the mayor out of 
the rates (as did a less ambitious municipality) is equally 
indefensible, and serves no useful purpose except to raise 
a laugh. 

We have been long accustomed to hear that our chief 
sanitary necessity in this world is pure water. This 
would be quite true if we were fish. But it is obvious 
that the purity of the air we breathe is of far greater 
importance than the purity of the water we drink, seeing 
that we must take a draught of air about twenty times a 
minute, while many of us do not take a draught of raw 
water from week’s end to week’s end. 

If the huge death-rate of the Strand were due to impure 
water, we may be sure that there would be no lack of dis- 
cussion tliereupon ; but as it is due to overcrowding, and 
the filthiness of the air consequent upon overcrowding, 
we hear nothing about it. To make any serious attempt 
to check overcrowding would interfere with trade, and 
therefore it is considered silly and futile to discuss such 
a matter. Any man who supposes that considerations of 
hygiene will be allowed to interfere with trade, is, I think, 
deceived. At all events, 1 have no such belief. 

My sole object in discussing these matters is to warn 
country places against blindly following the lead of London 
in sanitary matters. 
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The citizens of London have eeldoin had irn 1)^ te 
anything except immediate profit. They allowed Moor- 
flelda and the Drapers’ garden to be sold for enormous 
sums, without a thought for the health of the thousands 
of young men and women who daily toil in that over- 
crowded spot called ‘ the City ; ’ and they have taken no 
heed of the Registrar-General’s returns, which are tell- 
ing them that the death-rate of males at the prime of 
life {ix. between the ages of thirty-five and sixty-five), 
which has been steadily rising for the whole kingdom," 
is nearly 70 per cent, higher in London than it is in 
the best country districts. 

A crying need in London is for back doors and back 
streets between *the houses for delivering goods, and 
beneath which could be laid the various subterranean 
pipes and wires, the repairing of which is so frequent a 
cause of blocking the main thoroughfares. A system of 
back streets would do more to facilitate the traffic of the 
thoroughfares than a similar addition made to^the width 
of the main streets. ^ 

Many attempts have been made from the days of 
Elizabeth downwards to restrict the growth of London, 
but all such attempts have proved unavailing. The 
most determined of these attempts was in 1657, under 
the Commonwealth, when an Act was passed which in- 
flicted a fine of one year’s rent upon all builders and 
occupiers of houses which had been erected within ten 
miles of the City Wall since the 25th day of March, . 
1620, and further directed a fine of lOOZ. to be levied on 
all persons who should erect < any dwelling-house, out- 
house, or cottage within the limits mentioned without 
assigning four acres of ground to every such dwelling- 
house, &c., respectively/ In 1757, when what was 
called the New Road from Paddington tp Islington was 
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made, the Building Act provided that no house should 
Ve erected within fifty feet of the road, showing that in 
the days of George 11. our legislators had some sense of 
the necessity for checking overcrowding of houses. 

Again, we should be careful how we abandon any 
customs which serve to mitigate the evils of overcrowd- 
ing. We are now engaged in burning all organic refuse, 
and some of us are urging the cremation of the dead. 
The proper destination of all organic refuse, including 
the (lead body, is burial, and the necessity of providing 
land for cemeteries, and for the productive utilisation of 
organic refuse, is a great and undoubted boon to the 
living, by serving to perpetuate open spaces in the neigh- 
bourhood of towns. Destructors and crbnatoria may be 
necessary, but it is impossible to regard the burning of 
organic refuse as a scientific method of disposal, and 
most certainly it must add impurities to our already too 
fori atmosphere. Effete organic matter of all kinds, if 
rationally treated {ix. superficially buried), will freshen 
the air and yield an increase for the living. When we 
wantonly burn such valuable matter we ought to feel a 
twinge of conscience, as we hope the servant-girl does 
when she lights the kitchen fire with slices of bacon. 

It is an astonishing thing that no London parish has 
had the enterprise to arrange for the systematic carriage 
of its organic refuse into the country by trains, and the 
establishment of a farm colony for its unemployed. 

Market-Gardens 

Almost the pnly branch of British agriculture which 
is still in a fairly prosperous condition is market-garden- 
ing, and few who have not lived in the suburbs of 
London can form any idea of the vast importance of 
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this industry from the economic and sanitary poliits of 
view. 

William Oobbett, in his ‘English Gardener,’ says 
(speaking of the London market-gardeners) : ‘ These 
gardeners excel all the world in everything that they ^ 
undertake to cultivate ; they beat all the gentlemen’s 
gardeners in the kingdom ; nothing ever fails that de- 
pends upon their skill ; and I should be ungrateful 
indeed if I did not acknowledge that I have learned 
more from them than from all the books I have read in 
my life, and from all that I ever saw practised in gentle- 
men’s gardens.’ 

This eulogium still holds good ; and, indeed, the 
quantity of food that is raised on the market-gardens 
round London is simi)ly astounding. 

The comparative prosperity of the London market- 
gardeners is due to two facts : the proximity of an in- 
satiable market, and the possibility of getting an almost 
unlimited amount of dung from the London stables. 
This dung is very cheap, because the Londoner is obligM 
to get rid of it at any price, and in many instances he 
even pays in order to have it removed. 

The quantity of dung which is put upon the London 
market-gardens is prodigious, and although the amount 
varies with the crop to be raised, the average ik stated, 
on the authority of two well-known gardeners, to range 
between sixty and eighty tons per annum to the acre. 
The amount used for raising onions is very large, and 
it is larger still on the grounds devoted to growing 
gherkins and ridge-cucumbers. I am given to under- 
stand that it is possible to put as much as 200 tons 
of stable manure on an acre of ground, although it 
would be difficult to get any return from land which 
is of such a hungry nature as to take such a large 
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Quantity, These figures are of interest as showing how 
enormous is the power of cultivated land to appropriate 
organic manure, and how groundless are any fears as 
to the land becoming foul provided it be laboriously 
tilled. 

The rent paid for market-garden ground very com- 
monly amounts to ten pounds per acre, and if the ground 
be planted with orchard trees, as much as fourteen 
pounds per annum may be obtained. 

The capital involved in market-gardening is very 
great, and the plant required — store-houses, tools, carts, 
horses, baskets, glass-houses and lights— is far more 
complex and costly than that required for farming. 

The labour necessary for market-gardening is very 
large indeed, and many of the gardeners in the district 
which I have in my mind pay as much as 800Z. a week 
for wages in the summer, and about half that amount 
during the slack season. 

The traffic on the main roads which lead from the 
gardening districts to London is astonishingly great, and 
the stream of carts wending towards market with their 
loads of produce, or returning from market with their 
loads of dung, never ceases during the whole of the 
twenty-four hours. When one considers the high rent, 
the large sums paid for wages, and the enormous amount 
of manure used (which, I believe, costs about half a crown 
per ton delivered on the land), it is evident that the 
yield must be infinitely greater than that obtained by 
the farmer ; were it otherwise, no profit could be made. 
No better instance than this could be given of the magni- 
ficent results obtained by the scientific use of organic 
refuse. 

The London stables are, as a rule, the perfection of 
cleanliness, because the dung, which is capable of being 
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turned to ?ery profitable use, is eagerly soaghWftel’ aud 
removed. The London market-gardens are the most. 
Reductive in the world, because the stables are clean. 
This is hygiene worthy of imitation. 

When in spring the train runs through these gar- 
dens, all ablaze with blossom and redolent of wallflower, 
with rows of men and women busy planting, or hoeing, 
or weeding, or gathering, and ultimately as it enters 
London pulls up opposite a gaunt enclosure with a fur- 
nace in the middle and a despairing notice on a big spoil 
heap that clinkers will be give^i away, it is impossible 
not to make comparison between the right as opposed to 
the wrong use of yefuse. And if Trafalgar Square should 
happen to be filled with unemployed, one is still further 
driven to the reflection that possibly such gatherings 
are but an illustration of the old proverb that * wilful 
waste makes woeful want,’ and that one of the legitimate 
occupations of these unemployed should be to turn the 
organic refuse of the city to productive purposes, and so 
extract work and food and wages from their only source, 
the earth, and in so doing maintain open spaces near 
cities, to regenerate the freshness of the air and keep 
the inhabitants to some extent apart. 

It will be urged that these views are impracticable, 
because overcrowding is necessary for business, and it is 
indeed asserted by some that the coAmercial prosperity 
of this country and of America is largely due to the fact 
that the business men are content to literally crawl over 
each other in an ecstasy of frenzied competition which is 
making existence a burden. It is certain, however, that 
this question of overcrowding on space is one which must 
be dealt with in the future in no niggardly spirit, and 
that our national and commercial prosperity very largely 
depend on our willingness and ability to face it. The 
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‘inadequate housing of the working classes ^^s pi^obably 
more to do with their chronic discontent than is gene- 
rally supposed. A real ‘ home/ be it remembered, is a 
very different thing from a room in a barrack. A home 
that is clean and bright and beautiful, the beauties of 
which have increased year by year under the owner’s 
fostering care, where the children have space to grow up 
healthily, and where there is some escape from the dirt 
and din of the workshop — a home in which it is possible 
to take a pride, and which is a sojirce of daily pleasure — 
is something which a man will weigh carefully in the 
balance before he lightly determines on throwing up his 
employment. A decent home without sufficient space is 
impossible, and the sooner great industrial companies 
ahd employers of labour grasp this idea the better. 
That the labouring classes are beginning to grasp it is 
shown by a recent agitation in the East End of London 
against replacing the two-storeyed bouses by industrial 
barracks. The fashion of piling people in heaps, and 
offering them libraries and bagatelle-tables as a compen- 
sation, must come to an end, and one looks forward 
hopefully to the working of the Allotment Act, especially 
when it is recognised that the proper place for the allot- 
ment is round the house. Thirty perches (rather less 
than a fifth of an acre) is the maximum amount of 
garden which a man can cultivate in his leisure time, and 
it is the little bit of garden which converts a dwelling 
into a home, which provides a delightful occupation for 
a man’s leisure hours, which freshens the air round his 
dwelling, which keeps him from the tavern and the 
sixpenny betting hell, and which is capable of turning . 
all the refuse of the house into profitable garden produce. 
Not much improvement is to be looked for until the con- 
science of the educated and upper classes has been 
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roused. long as persons in Ijigh position »r^ content 
to leave their broad acres and swelter for the season in 
highly decorated ‘ bijou residences/ where the servants 
are poked away underground or in miserable attics, not 
much improvement can be expected. Many of the 
persons who come to London for the season are philan- 
thropists whose hearts ‘ bleed ’ for the miseries of the 
East End. These people forget that when they come to 
town they make it necessary for humbler people who 
minister to their wants to come to London also ; and 
that, if they who are wealthy are content to live on a 
very insufficient area, their poor dependents must neces- 
sarily be packed together in great discomfort and at the 
cost of their physical and moral well-being. Let those 
who are sorry for the state of overcrowding in cities stop 
out of them, and spend their incomes in the country. 
If they can succeed in making those who live round them 
in the country happy and contented, and thus check 
the rush for the towns, they will do infinitely more 
good than by subscribing to city missions or ‘ People’s 
Palaces.’ Unless we can succeed in checking the over- 
crowding of cities by some such regulation as that which 
has been suggested, it is probable that all the money we 
have spent and are spending on so called sanitary im- 
provements is money thrown away, and that, in so far 
as modern hygienic methods have enabled people to live 
closer packed than heretofore, they have worked mis- 
chief rather than good. Those who have the control 
of developing districts will do well to keep them as rural 
as possible, and to encourage private gardens by every 
means in their power. The house ought to be taxed in 
proportion to its size, and not the garden round it ; for 
a garden is a great boon in a town, even to those who 
do not own it, because it serves to keep the dwelling- 



m coMentrat/on OF population in cities 

J|jouses a,8under. A person who owns a garden may, if 
he be so minded, be quite independent of the sanitary 
authority ; and a wise sanitary authority will do well, 
by a rendission of taxation, to encourage him by every 
means in its power. So long as sanitary authorities are 
content merely to encourage the jerry builder by clearing 
up' his messes and making good his deficiencies, not 
much improvement is to be expected. Such policy may 
be ‘good for trade,’ but it is not good for the public 
health. 

finally, one hopes that it may be increasingly pos- 
sible for a man to own his dwelling and the ground 
around it, and that the transfer of land may be much 
facilitated. Without wishing to embark on a discussion 
as to the relative advantages of large and small holdings, 
it seems necessary to point out that no one is so likely to 
do justice to the land and to improve it as the absolute 
owner, whether he owns a thousand acres or only one. 
If a man owns a bit of land, be it farm or garden, he is 
bound in self-defence to make the best of it, and he can 
have no object in quarrelling with, cheating, or shooting 
his landlord. This last is a point which political econo- 
mists not unfrequently neglect. We are often told that 
large holdings are more economical than small ones, and 
it is pointed out that on the farms of our large proprietors 
the yield per acre is greater than the yield on the land 
of the peasant proprietors of France or elsewhere. Our 
big farmers, however, have not of late years grown rich, 
and it is doubtful if free trade is the sole cause of this. 
Is it not possible to farm too high for profit ? We may 
drive a steamship ten knots an hour at a profit, but lose 
by attempting to get fifteen knots out of her. So I fancy 
that much of the profit of farming is frittered away in a 
lavish expenditure on artificial ferjtilisers, in the desire 
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to got exi^sive crops. Small holdings and garSeuii and 
wHat has been called the dovetailing of the houses and ' 
the laud, have two advantages which are often lost sight of. 
The first is, t^^t the producer and consumer are largely 
identical, so that the middleman and free trade are alike 
powerless to do him harm. The second is, that all the 
refuse of the house is available for the land, and in pro- 
portion to its amount is the expense of buying ‘ artificials ^ 
and the risk of keeping stock done away with. The key 
to good agriculture is^ thrift, and no arrangement more 
thrifty than that which has been indicated can be con- 
ceived. The key to good sanitation is agriculture^ and 
therefore no effort should be spared to maintain a rural 
element even in our great industrial centres. 

Building Societies 

The facilities for overcrowding which are afforded by^ 
big schemes of water-supply and sewerage are now ^ell 
understood, and have caused the formation of ‘ Building 
Societies ’ throughout the country. A large number of 
these societies during the past few years have been 
proved to have been dishonestly managed, and have in- 
volved wide-spread financial disaster amongst the poor 
and thrifty. 

The mode of proceeding of these societies is to buy 
up, on the outskirts of towns having a system of sewers 
and a common water-supply, plots of land abutting on 
roads which have been sewered at the expense of the rate- 
payers. 

These plots are then sold to purchasers who pay 10 
per cent, deposit for possession, and pay the rest of the 
purchase money in monthly or quarterly instalments for 
a term of years, 10 or 15, as the case may be, with 5 per 
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’Ce£it. interest. Thus the artisan, having paid a mo 
exorbitant price for a plot of ground, starts in life with 
mortgage round his neck, and probably finds, should an; 
thing interfere with the regular payment of instalment 
that he has a hard-faced usurer to deal 1 



concealed his identity behind the title of ‘Company, 
Limited.’ 

The accompanying diagram (fig. 5) gives a good idea 
of the development of a district subsequent to sewering. 
It has been copied from the prospectus of a Building 
Society, a a a is an old road havinsr honftp« nm 
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side only ; b b B is an old road with houses on the south 
side only, ie. seven dwelling-houses in a course . of more 
than half a mile. 

The spac€|i betw^een a a a and b b b was, until a few 
months before the issuing of the prospectus, a market- 
garden full of fruit trees, and about nine acres in 
extent. 

A few years ago a a a and b b b were sewered at the 
expense of the ratepayers, and very soon afterwards this 
market-garden was bought by a ‘ Building Society ' and 
converted into a ‘ building estate.’ 

It is obviously a very ‘ eligible ’ estate, for there is a 
Eailway (E.), wrth a Station (S.), a Post and Telegraph 
Office (P.O.), a Church (Ch.), and two Public Houses 
(P.H.). None of the elements of modern civilisation are 
wanting. After the sewering of roads a a a and b b b, 
the District Council, in a fit of zealous extravagance, 
destroyed the gravel paths at the side of b, and put a 
12 by 6 inch kerb, and laid half a mile of gri^no- 
lithic pavement for the benefit of the aforesaid seven 
houses. 

When the Building Society issued the prospectus the 
plots abutting on the old roads a a a and b b b were sold 
at once, and the reason is obvious, viz. that the roads 
are ready made and sewered ; and a^note with regard to 
road B b b says, ‘ This road is a highway maintainable 
by the local authorities, who will provide a proper foot- 
way in front of the plots in due course.’ The rate- 
payers as a whole are to provide pavements for the 
speculative builder in this particular instance, and it is 
evident that the owners of the plot and the Local 
Council had come to an agreement in the matter. The 
houses abutting on the new roads, z z z, will, in addition 
to the purchase money for the land, be charged 3s, per 
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^ 'pot frontage for sewers, and ‘ also such a proportion as 
their surveyor shall assess of the expense of repairing 
, and maintaining the road or roads, until the same shall 
be handed over to the local authorities.’ On an adjoin- 
ing property the cost of ‘ making up ’ a private road was 
estimated at 125. per foot run, so that the cost would 
amount to between lOZ. and IIZ. for a plot having a 
frontage of 18 feet, and might form a ruinous charge on 
sopie of the corner plots. 

The ground will accommodate 177 plots, and the plots 
facing the old roads fetched 3Z. a foot. Of these there is 
room for fifty-nine,* having a frontage of 20 feet each, so 
that the price paid for these at 60Z. per plot would be 
over 8,500Z. ; and if the remaining 118 plots fetched 40Z. 
feach (4,720Z.), the total price realised for this 9 acres 
would be over 8,000Z,, in addition to the charge for 
sewerage and road-making. 

When, moreover, it is remembered that the spciety 
may possibly hold a mortgage on every plot and every 
house, for which they get 5 per cent, and excellent 
security, it will be admitted that running a ‘Building 
Society ’ is a tolerably profitable business. 

If all these plots are sold there will be a population 
of over 1,200 persons on 9 acres of ground, and the 
ratepayers will be at the charge not only of educating 
the children, but of providing hospitals for the segrega- 
tion of infectious diseases, allotments, free libraries, 
open spaces, and additions to the sewerage works for 
dealing with the sewage of 1,200 persons. 

When a ‘ progressive ’ municipality sets to work to 
‘ develop ’ its dibtrict (a speculative and hazardous pro- 
cess, which it should leave to private enterprise), the 
ratepayer soon begins to see that a great diversity of 
interests has to be served. 
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The edM)pke^er (and ili is of tliis doss thftt^JEnards 
ahd Councils are largely composed) wants the greatest' 
number hf pfiople on the smallest space; and he sees 
that ih propo|tion as the dwelling has an insufficient, 
curtilage, so ate its ‘inhabitants wholly and entirely de- 
pendent on the shop. 

. The person with a fixed income who settles in a 
district wishes the district to remain picturesque, rural, 
and quiet, and, above all, he desires that the ‘rates’ 
may be kept down. Jle naturally objects to be taxed for 
the sewering of country roads in order that the fields 
may be covered with courts and alleys of jerry-built 
houses, and equally he objects to be taxed in order that 
every railway station in the country may display a large 
invitation to trippers to invade his solitude and make 
his life a burden. 



CHAPTER III 

THE SHORTCOMINGS OF MODERN 
SANITATION 

The chief aim of sanitarians has ever been, and ever 
will be, the securing for the masses of the people the 
necessities of life — pure air to breathe^ pure water to 
drink, pure food to eat. Whether or not we are able to 
secure these necessities depends very largely upon the 
method which we adopt for the treatment of putrescible 
refuse ; and it is to this point, and the modern fashion 
of mixing putrescible refuse with water, that the present 
chapter will be devoted. 

It may be well to remind the reader that all dead 
organic matter is putrescible, and that, when putrescible 
matter is spoken of, all organic matter, inclusive of 
excrement, is meant. 

Nature moves in a circle, animals feed on each other 
and on vegetables, vegetables feed on the dead bodies 
of animals and vegetables, and on the solid and gaseous 
excrements of animals. Animal and vegetable life are 
complementary, and mutually support each other. This 
is a law of nature, and in making this assertion I run no 
risk whatever of being contradicted. 

The laws of nature are inexorable ; i.e, they are not 
to be set aside by human prayers — not even by that best 
of all prayers, labour. Those who disobey the laws of 
nature, or who enter into a contest with her, are sure to 
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be worsted in the end. If we fight With nature ^ ahurt 
calamity. 

Those who fight with nature may be compared to 
Sisyphus, who, according to the old mythology, was con- 
demned in the lower world to a never-ending contest 
with the force of gravity — 

With many a weary sigh and many a groan 
Up the high hill he heaves a huge round stone ; 

The huge round stone, resulting with a bound, 

Thunders impetuous down, and smokes along the ground. 

By means of great expenditure of time and money, 
we may wage for a period with nature a war which may 
be apparently successful. The war can never be really 
successful, it will never terminate ; nature in the end 
will assert her eternal sw^ay, and crushing defeat must 
be our lot. 

As the inevitable destiny of putrescible matter is to 
become the food of vegetables, a destiny which we can 
delay at the most only for a brief period, our proper 
course in dealing with it is clearly not to attempt to p1‘e- 
vent or even to delay the inevitable. Such a course is to 
disobey the laws of nature, to fight with her and court 
ultimate defeat. Our wiser plan is to help nature in her 
work, and thus win her smiles. 

' It has been the wise custom in all ages of the world 
to dispose of putrescible matter by burial in the earth. 
Dead bodies have in all ages been buried, and the 
greatest of all lawgivers and sanitarians, Moses, gave 
most explicit directions that excremental matters should 
be treated in the same way. 

This is a not unimportant fact, and although we do 
not in this country follow the whole of the Mosaic law, 
nevertheless, that law is so pregnant witji marvellous 
wisdom, that we ought not to discard any item of it 
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jrithout first questioning ourselves most strictly as to 
reasonableness in so doing. The latest, advances of 
modern science seem to show that in this particular 
Moses was absolutely in the right. 

It has been shown, I think conclusively, that the 
decomposition of organic matter, whether in the earth, 
air, or water, is brought about by minute fungoid organ- 
isms, the growth of which has the effect of resolving the 
highly complex organic compounds into soluble salts or 
gaseous 'bodies, which can be absorbed by the roots of 
plants. 

Now when putrescible matter is buried in the earth 
it undergoes decomposition without the occurrence of 
putrefaction — that process which is at once offensive to 
the senses and dangerous to health. This is effected by 
means of fungi, which produce oxidation of the organic 
bodies. If sufficient air has access to the pores of the 
soil, and if sufiBcient moisture be present, the nitrogen 
takes oxygen to form nitric acid, and thus, combining 
with the bases, forms soluble nitrates. The carbon also 
in a similar way forms carbonic acid and carbonates. 

A good account of these active organisms which are 
ever present in the soil will be found in a paper by 
Professor Wollny,^ of Munich. These organisms are so 
incalculably numerous that their activity must be e^t- 
ceedingly widespread. Koch found enormous quantities, 
even in winter, in the soil not only of crowded places 
like Berlin, but in that also of remote fields. At the 
observatory of Montsomris 750,000 were found in a 
gram of earth, and at Genevilliers from 850,000 to 
900,000. Warington estimated that a gram of dung 
from a cow fed on hay contained 165,000,000 microbes. 

* *Ueber die Thatigkeit niederer Organismen im Boden/ Deutsche 
Vierteljahrsschrift fiir Hffentliche Oeaundheitspflege, vol. xv. p. 705, 1888. 
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If the actipn of the microbes be checked oy anti- 
septics, the vapour of chloroform or heat (100® C.), the 
chemical changes in the earth cease. 

That the formation of nitrates and carbonic acid 
from organic matter in earth to which earth has access is 
due to microbes has been proved by direct experiment. 
When, however, organic matter is mixed with earth, 
and air is admitted in insufficient quantity or entirely 
excluded, the decomposition is of another kind ; and 
besides small quantities of carbonic acid and carburetted 
hydrogen, there is formed water, ammonia, free nitro- 
gen, and a great quantity of a black carbonaceous peat- 
like matter (the so-called sour humus). 

Schlosing found that the nitric acid in the soil dis- 
appeared when the air was replaced by nitrogen. 

The kind of organism seems to vary with circum- 
stances. As long as air is freely admitted, the mould- 
fungi {Schimmelpilze) preponderate ; and when air is 
excluded, the schizoniycetes (Spaltpilze) increase. 

The formation of nitric acid in organic earth mixtures 
depends on the amount of oxygen which is present in 
the air admitted. 

Miller and Boussingault have shown that no nitrifi- 
cation takes place in •thoroughly soaked earth to which 
little air has access, and that when oxygen is absent the 
nitrates in the earth are reduced. The formation of 
carbonic acid also depends upon the admission of air 
(containing free oxygen), but some carbonic acid is formed 
even though all air be excluded. 

Nitrification is assisted by a moderate amount of 
moisture. It attains its maximum when the moisture 
reaches 33 per cent,, and above and below this the 
process of nitrification and formation of carbonic acid is 
hindered. 
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Temperature has a great influence on oxidation in 
the earth. Oxidation reaches a maximum with a tem- 
perature of about 50° C. (120° F.), and stops at 65° C. 

Oxidation goes on most quickly in the dark. 

Thus, oxidation depends not only on the presence of 
the organisms, but also on the presence of other factors, 
such as suitable aeration, suitable moisture, suitable 
temperature. 

These factors may all be suitable, or some may suit 
and others may not suit the oxidation process. 

The decomposition of organic matter in the soil is 
governed hy that factor which is at its maximum. 

The process of decomposition is much influenced by 
,the physical condition of the soil, as, e.g . — 

(а) Permeability for air and water. 

(б) Nature and permeability of subsoil. 

(c) Slope. 

(d) Aspect. 

(e) Warmth dependent on aspect, mineral composi- 
tion, colour and moisture and nature of the crop. Barren 
soils are w^rm, while those covered with green crops are 
cool. 

All changes which organic matter undergoes in the 
earth are thus seen to be brought about, almost exclu- 
sivelj^ by the life of organisms, the activity of which 
obeys the same natural laws which govern the growth 
of higher iflants. There can be no better illustration 
of the true economy of nature than this action of the 
microbes in the soil on the conversion of organic matter 
into soluble salts and gases which serve as food for, 
plants. 

The growth of the microbes depends upon the con- 
currence of those conditions which, by experience, we 
all know to be favourable to the growth of higher plants. 
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There must be a good supply of free oxygen, sufficient,’^- 
but net too much moisture, and a summer temperature. 
In well-tilled ground, broken up so as to admit air to Its 
l^bres, and in a ‘fine growing season,’ in which sunshine 
alternates with showers, this process of oxidation is at 
its maximum. The microbes are active beneath the 
surface manufacturing plant food from organic matter, 
and the favourable conditions above soil and below cause 
a vigorous growth of crops. 

When, on the other hand, the weather is unfavour- 
able, and when, in consequence of excessive cold, excessive 
drought, or excessive wet, crops are not developed as 
they should be, Jbhe microbial life is also checked, and 
the change of the organic matter is delayed, and it is 
stored up for future use in more favomable seasons. 
This is an explanation apparently of the fact well known 
to farmers, that the effect of organic manures is more 
permanent than that of the so-called artificial manures, 
which at present are so much in vogue. The orgapio 
manure remains entangled in the soil, and is not readily 
washed out of it in winter when the temperature is low, 
or even in unpropitious summers. It cannot be washed 
out until microbial growth has changed it into soluble 
salts, and when this change takes place, which it does 
in ‘ good ’ weather, the roots of the growing plants seize 
hold of the ever-forming soluble salts and appropriate 
them to their own use. In fact, the farmer who uses 
organic manures from the farmyard or elsewhere need 
trouble himself very little with agricultural chemistry or 
experiment. 

He may feel certain that if he buries his organic 
manure directly it is produced it will not be wasted. It 
will not give off ammonia to the air, nor will the juices 
be washed away by rain to the same extent as when it is 
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•Ipft above ground to be a nuisance. There seems to be 
no doubt whatever that all heaps of manurial matter 
which give off ammonia and other gases to poison the 
air, and perhaps do more serious mischief, are allowing 
valuable matter to escape, which ought to be undergoing 
oxidation in the earth. There can be no doubt whatever 
that to the agricultm*ist stink means waste, and it is to 
be hoped that, when the bucolic mind has imbibed this 
great and important truth, the country will be more 
evenly pleasant than it is. 

The reasons why farmers allow putrescible matter to 
fester in heaps appear to be — 

(1) That the matter has to wait ujiitil land is clear 
and- circumstances permit of its being dragged to the 
fields ; and (2) that when the matter is thoroughly 
rotten and most offensive, a more rapid and visible 
result is produced, notwithstanding that the total result 
is probably less than if it had been applied to the ground 
at once. It is certain that putrescible matter intended 
for manure must waste more above ground than when 
buried immediately beneath it. Kich farmers are now 
building sheds over their yards to prevent the access of 
rain to the manure, and are providing tanks for the 
reception of liquid which drains away. This involves a 
very great expense, and it is at least doubtful whether 
the result is better than that got by the immediate 
application of such matters to the soil -a process which 
involves no extra expenditure of any kind— a most 
important matter, because the only acceptable test of 
good husbandry is the balance-sheet. 

Mr. Warington, F.R.S., in his valuable little book on 
‘ The Chemistry of the Farm,’ says : ‘ The most complete* 
return to the land would be accomplished by manuring 
it with the excrements of the men and animals consum- 
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ing the crops’ (p. 28); and again,* * Farmyard "tainure 
is a “general” manure; that is, it suppli^ all the 
essential elements of plant food. . . . The effect of farm- 
yard manure, is spread over a considerable number of 
years, its nitrogen being chiefly present not as ammonia, 
but in the form of carbonaceous compounds, which 
decompose but slowly in the soil.’ 

The immediate return is often less than when arti- 
ficial manure, consisting of soluble nitrates and phos- 
phates, is used, but ^the important point seems io be 
that the return is tolerably sure to come in the long 
run. 

While it is • impossible to overestimate the debt 
which agriculture owes to chemistry, we have, never- 
theless, learnt from the bacteriologist that there are 
biological problems underlying the question of fertility, 
and that a mere chemical estimation of the constituents 
of organic manure is insufficient, by itself, to fix its 
manorial value. It is by the agency of bacteria that 
organic matter is changed into nitrates and other soluble 
salts, which are absorbed by the roots of plants and 
serve to nourish them. This change only takes place 
provided the temperature and moisture are suitable and 
the ground be properly tilled. Drought and frost arrest 
the change, and excess of moisture, by Closing the pores 
of the soil, does the same thing. 

Organic manures are economical in the long run, 
because if the weather is adverse they bide their time 
until the advent of ‘ fine growing weather.’ If one 
season prove unfavourable, a large amount of the organic 
matter remains in the soil to nourish the next crop. 
This is not the case when soluble chemical manures are 
used. 

That it is necessary to put dung upon the ground if 
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- W arer to maintain the fertility of the soil has been the 
^^xperience of all peoples in every age. 

This is shown by a diagram (fig. 6) which represents 
by a curve the yearly produce of barley, in bushels per 
acre, grown continuously on the same plots of ground 
for forty years, but with this difference, that one plot 
(represented by the upper curve) received 14 tons per 

annum per acre of farm- 
yard manure, while the 
other, represented by the 
lower curve, has been un- 
manured continuously. 
This diagram has been 
constructed from figures 
given by Sir John Lawes 
and Sir Henry Gilbert 
in the ‘ Transactions of 
the Highland and Agri- 
cultural Society of Scot- 
land ’ for 1895. I have 
replaced fractions by 
the nearest whole figure. 
The fluctuations of both 
these curves are very 
great, and it will be no- 
ticed that they are exactly 
parallel to each other. This teaches us that weather is 
the most important factor in agricultural success, and 
slaows the extreme danger to the farmer of ‘ placing all 
his eggs in one basket,’ as has been done by the so-called 
farmers of the ♦Par West, who have attempted to grow 
wheat only by the process of scratching the prairie, with- 
Ic^ut returning any dung to the soil, and many of whom 
have been financially swamped by the first bad season. 




Takmg/ilie average of the fo|rty years, be 

found thait the produce of the manured land averaged 
49 bushel^; per acre per annum, while the unmanured 
land gave only 16^ bushels* 

I might hpiye added to the diagram a third curve 
showing the produce of that plot of ground which, of all 
those manured with artificials, gave the highest yield. 
The yield of this plot for the whole forty years averaged 
46 bushels, or only 3 bushels short of the average yield 
of the plot treated with farmyard manure. If, ho\yever*, 
we take the average ^eld of the three plots for each of 
the four decades comprising the forty years, the value 
of the organic matter becomes very manifest. Thus the 
yield for each decade was with 


Farmyard dung 

. 44-9 

51-5 

50*0 

61*6 

Artificial manure . 

. 48‘7 

49*4 

42*8 

41*5 

Unmanured . , . 

. 22-2 

17*5 

13*7 

12*6 


It will be observed that the yield from artificial 
manuring only exceeded the yield from the farmyard plot , 
in the first decade, when it showed an excess of ‘*''8*8 
bushels. In the other three decades it was deficient by 
2*1, 7*2, and 10*1 bushels. 

The deficiency of the unmanured plot in each decade, 
as compared with the farmyard plot, was 22*7, 34*0, 
37*3, and 39*0. 

These figures are very convincmg, and as practical 
agriculturists seem to be now agreed that farming is 
hopeless without an adequate amount of live stock to 
furnish dung, no more need be said upon this head. 

In the season of 1890 the results obtained with 
organic manure were so remairkable that they deserve to 
be quoted, altho|igh they havb not the value of the 
twenty-year averages. 



104 SHORTCOMINGS OF MODERN SANITATION 

The yield of barley on the plot dressed with farm- 
yard manure was 53 bushels of grain and 29^ cwts. of 
straw (against 47^ bushels and 22f cwts. on the best of 
the artificially manured plots), and the yield of wheat on 
the plot dressed with farmyard manure was 50 bushels 
of grain and 48 1 cwts. of straw against 48 bushels and 
46 J cwts. on the best of the artificially manured plots. 
The season of 1890 seems to have been characterised by 
a rather dry spring and a rather wet summer. 

In 1893 —which was a year of drought, the rainfall 
for the year being nearly 6 inches short— the wheat crop 
in all the southern and south-eastern counties of England 
was very much below the average, i»e. about 23 bushels 
to the acre instead of 30 bushels. The wheat, however, 
was of high quality, and, according to the Journal of 
the Eoyal Agricultural Society, ‘in one or two cases 
weights of 65 lb. or even 67 lb. per bushel were reported.’ 
The average weight of a bushel of wheat is about 60 lb. 

At Rothamstead, in 1893, Sir John Lawes reports 
that his plot dressed with farmyard manure produced 34^ 
bushels of dressed grain (weighing 63§ lb. per bushel) 
and 20J cwts. of straw, while the most productive of his 
artificially manured plots yielded 21| bushels (weighing 
62| lb.) and 13J cwts. of straw. Thus in this excep- 
tional year of drought the farmyard manure produced an 
average crop of wheat of most exceptional quality, which 
goes far to prove the truth of the dictum that ‘ dung 
means moisture.’ 

Again in 1898, at Rothamstead, the plot dressed with 
nitrate of soda yielded 23 bushels, as against 38 bushels 
on the farmyard plot, and in explanation Sir John Lawes 
said (‘ Times,’ Oct. 22, 1898), ‘ For only the second time 
during a period of more than forty years the wheat plant 
was much injured where we have used the heaviest 
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dressing of nitrate of soda for want of enough: •i:“ain to 
form and distribute a sufficiently dilute solution of it.’ 

It is «ej great mistake to suppose that farming is in 
any way cSomparable to a chemical experiment. In ex- 
periments conducted in the laboratory the chemist is 
able to control all the conditions of the experiment, but 
in farming the condition which above all others influences 
the result, viz. the weather, cannot be controlled. 

When chemical manures are used with judgment 
and applied at the right moment, and when the weather 
is favourable, there is’’ no doubt that the result is often 
^ surprising and gratifying. When, however, the weather 
is unfavourable, ^when the drought is so great that the 
chemicals cannot be ‘dissolved, or when the rain is so 
heavy that they are washed out of the soil, the result is 
not encouraging. If organic manures are used, they 
waste but little in bad seasons, and much remains in the 
ground for next year's crop. The farmer, however, who 
applies chemicals in a bad season gets neither crop nor 
residuum of manure for next year. Mr. Warington silys 
that ' farmers have a prejudice in favour of the latter ’ 
(i.e. organic) ‘ manures, but it is clear that the quickest 
return for capital invested is afforded by the former 
class ' {i.e, inorganic). 

Surely we have no right to blame the farmers for 
their prejudice, which seems to be inwall respects reason- 
able. The doctrine has obtained in this country of late 
years that it is good economy to waste all our home- 
grown organic manure, and to import chemicals from 
South America for the purposes of agriculture. This is 
a strange doctrine ; ; but one may hope that ere long our 
farmers will begin to clamour for that which we now 
waste so wickedly. . 

One more word before bringing these remarks on 
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li^tming to a close, remarks for which no apology is 
^'eeded, because their bearing on the subject of sanitation 
must be obvious. 

It will be noted that in the hands of Lawes and 
Gilbert farmyard manure gave better results with barley 
than with wheat. May not the fact that farm animals 
are largely fed with barley-meal have something to do 
with this ? These are experiments which show that 
minimal ingredients in manures are not without effects 
which are often surprising. There are a priori grounds 
for thinking that the best manure for barley must be the 
excrement of a barley-eating animal, for in that excre- 
ment must be all that is necessary for barley. It is to 
be regretted that some agriculturist does not make the 
ejcperiment of growing wheat with the excrement of a 
wheat-eating or bread-eating animal. As a gardener, 
the author has grown potatoes with the excrement of a 
potato-eating animal, and certainly the result has been 
most encouraging. 

One has been obliged to draw illustrations as to the 
practical result of burying organic matter from the 
agricultural employment of farmyard manure, because 
facts based upon exact experiments with the organic 
refuse of our towns are not forthcoming. 

In my ‘ Milroy Lectures,’ p. 116 (Longmans, 1902), 
will be found an account of Carrington Moss, an estate 
of 1,100 acres, which has been fertilised with some 
700,000 tons of fseoal and other organic refuse from 
the city of Manchester. The broad result has been that 
land which formerly returned a shilling an acre for 
sporting rights, is now let to responsible tenants for 2Z. 
per acre per annum. The finest wheat crops which it has' 
ever been my lot to see I have seen at Carrington. The 
fertility of this whilom peat-bog is now remarkable. 
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The gr^at fertility <if the soil of Holland is largely due 
to the fact that all the human excreta are returned to ii ^ 

Theppint to be insisted upon is this : that theproper 
destiny of organic refuse is immediate burial just 
below the sur^ce of the soil. 

Most of the shortcomings of modern sanitary methods 
are due to the fact that in our dealing with organic re- 
fuse we commit a scientific error— i.e. we pursue a course 
which is in opposition to natural law. 

This error consists in mixing organic refuse^ with 
water. 

When organic refuse is mixed with water it under- 
goes changes wlych differ widely from the changes which 
it undergoes when mixed with earth. 

According to Wollny, whose paper has been quoted 
previously, the process of oxidation of organic matter 
and the formation of nitrate take place most readily 
when a moderate amount of moisture is present. The 
most favourable amount is about 33 per cent., and if the . 
moisture rise above or sink below this amount, the jjfro- 
cess of nitrification and the formation of carbonic acid are 
hindered. When water is in excess the amount of free 
oxygen is insufficient to favour the growth of the neces- 
sary fungi, and, instead of oxidation, putrefaction takes' 
place, with the formation of ammonia, free nitrogen, 
earbonic acid, and carburetted hydrogen. Under these 
unfavourable circumstances it is possible that the 
nitrates which may have been formed may be ‘again 
reduced. ^ * 

This process of deoxidation takes^ place in mixtures 
of putrescible matter with water, and takes place also, it 
is said, in soil which is thoroughly soaked with sewage 
{i,e, putrescible matter .mixed with water). In the face 
of these facts, it is not to be wondere<J at that ‘ sewage 



io8 


* 


SHO^iTCOMINGS OF MODERN S ANITA TION 


larming,’ which is farming under acknowledged diffi- 
culties, has not proved a commercial success. We must, 
indeed, be in doubt whether, when the circumstances are 
more than usually unfavourable, it exercises any very 
great purifying action upon the putrescible mixture. In 
the treatment of putrescible refuse, so that it shall not 
be a danger or annoyance, what we have to aim at is 
nitrification rather than putrefaction, and it is certain 
that by mixing with water putrefaction is encouraged 
and nitrification delayed. 

It will be within the recollection of most readers that 
in January 1893 a sharp outbreak of cholera (affecting 
115 persons, and causing 40 deaths) occurred in a lunatic 
asylum at Nietleben, on the Saale, a village not far from 
Halle. 

In the British Medical Journal for February 4, 1893 
(p, 250), is the following note from the correspondent of 
the Journal at Berlin : ‘ The Nietleben epidemic seems a 
further proof that contaminated water is the- cause of 
cholera. The water arrangements of the asylum are, on 
a small scale, similar to those of Hamburg. The asylum 
drains are carried to a sewage farm, the overflow water 
from this latter to the Eiver Saale, and close below the 
mouth of the pipe lies the tube which carries Saale water 
to Nietleben. It is true that the water, before reaching 
the asylum, passes over a sand filter, which is an im- 
provement on the state of things in Hamburg ; but 
during the late and long-continued frost not only were 
the filter-beds quite frozen, but the sewage farm, too, 
was inactive. Thus, during the cold weather, the drain- 
water from the establishment went into the Saale un- 
purified, and returned to it enormously diluted, it is 
true, by river water, but absolutely unfiltered. No one 
will be surprised to hear that amongst the unfortunate 
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drinkers of this diluted sewage epidemic diarrho^ broke 
out. From where and how the first bacilli of Cholera 
Asiatica reached the asylum has not yet been cleared up, 
though there has been much talk of a male nurse from 
Hamburg.’ 

In the same number of the Journal it is stated that 
the bacilli of cholera had been found in the water supplied 
to the asylum. It is further stated that several case^ of 
cholera had occurred at Trotha, a village on the right 
bank of the Saale, and two miles below the asylum.^ 

It certainly seems to be almost incontestable that the 
proper course to pursue with regard to organic refuse — 
putrescible matter— is the very reverse of that which we 
do pursue. We clearly ought to encourage oxidation, 
and make putrefaction impossible. 

Putrefaction is certainly a great cause of ill health. 
It was the putrefaction of wounds (now happily almost 
unknown) which converted our hospitals into something 
little better than charnel-houses. It is the putrefaction 
of organic refuse mixed with water in cesspools dnd 
sewers that causes that long list of ailments which we 
ascribe to the inhalation of ‘sewer air.’ 

The opinion is held by many that the dejecta of 
typhoid patients and cholera patients do not become 
dangerous to others until putrefaction has set in, and 
such an acute observer as was the 4a te Dr. Murchison 
held the opinion that common putrefactive changes 
taking place in dejecta were a sufficient cause of typhoid 
independently of the admixture of any specific poison. 

The putrefaction of organic refuse, when mixed with- 
water, has, there is reason to think, been the chief cause 
of the development of modern sanitary ‘ progress.’ Our 
forefathers were not given to this method of treating 
putrescible matter. House-slops trickled along open 
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^tters, and excremantal matters were deposited in dry 
' pits. At the beginning of this century the water-closet 
came into use. 

Mr. W. Haywood, quoted by Dr. Farr, says : ‘ Water- 
closets were invented about 1818, and became general 
in the better class of houses about 1828-33.^ The 
custom at first obtained of building cesspools having 
overflow drains put below their doming, by which means 
the solid matters were retained and the supernatant 
liquid only ran off. 

* In the year 1849, what may be said to be an organic 
change in the system took place. In 1848 the City 
Commission of Sewers obtained its Act for sanitary pur- 
poses, which became operative on January 1, 1849, and 
thpn for the first time was discharge into the sewers 
legalised. Previously a penalty might have been enforced 
for such a usage of them, but henceforth, within the 
City of London, those incurred a penalty who failed, 
upon notice, to construct the drainage of premises in 
such a manner as not to discharge all waste waters mid 
fmcal ma tters directly into the public sewers \i,e. directly 
into the sources of water-supply], of which the full utility 
was therefore for the first time recognised by statute. 
This Act was speedily followed by others for the remain- 
ing area of the metropolis and for the entire country.’ 

' It will be noticed,’ says Dr. Farr, ‘ that the deaths 
from cholera and diarrhoea increased in London in 1842, 
increased still more in 1846, when the potato crop was 
blighted, and in 1849 culminated in the epidemic of 
cholera.’ 

* According to a writer in the Encyclopaedia Britannicay Joseph 
Bramah’s ‘ first patent for some improvement in the mechanism of 
water-closets was taken out in 1783.* Some of the sanitary arrange- 
ments at Pompeii are very suggestive of * water-carriage.* 
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|)x. Earqr Saj^s, further, 'a system of sewerage ia the 
necessary complement of a water-supply. 

‘ Almost coincidently with the first appearance of 
epidemic cholera, and with the striking increase of 
diarrhoBa in Efisigland) was the introduction into general 
use of the water-closet system, which had the advantage 
of carrying night soil out of the houses, but the inci- 
dental and not necessary disadvantage of discharging 
it into the rivers from which the Water-supply was 
drawn.’ ^ 

Mortality per 1,000 from diarrhoea in London (Dr. 
Farr) " 


1838 

•215 

1853 

1-011 

1839 

•201 

1854 

1-257 

1840 

•238 

1855 

•804 

1841 

•238 

1856 

•866 

1842 

•353 

1857 

1-181 

1843 

•410 

1858 

•759 

1844 

•340 

1859 

1-211 

1845 

•397 

1860 

•496 

1846 

•997 

i 1861 

•928 

1847 

•898 

1862 

•607 

1848 

•853 

1863 

•821 

1849 

1-705 

1864 

•981 

1850 

•813 

1865 

1-206 

1851 

1085 

1866 

1-306 

1852 

•983 

1871-80 -Dr. Ogle 

• 


Thus in the decade 1871-80, 38,168 persons died 
of diarrhoea in London, the death-rate from this cause 
being *94. 

If the death-rate of 1888 (-215) had obtained in the * 
decade 1871-80, the deaths from this cause would have 
numbered only 7,600, and there would have been a 
saving of 25,568 lives. 

Since the introduction of the water-closet, and, pro- 
bably, as a direct consequence of it, we have had four: 
severe epidemics » of cholera, a disease not previously 
known, and enteric or typhoid, fever^ previously almost 
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qf quite unrecognised, has risen to the place of ;first 
importance among fevers in this country. 

The evils which have arisen from cesspools and 
sewers have caused an enormous amount of attention to 
be devoted to what are known as ‘ sanitary appliances,’ 
sewer constructions, &c., and so great and so well recog- 
nised are the evils of sewers that many of our friends 
are anxious that we should be compelled, by Act of 
Parliament, to protect ourselves from the mischief 
which previous Acts of Parliament have produced. 

Not only does the putrefaction of organic refuse tend 
to fill the air of our houses and towns with fohlness, but 
this mixture of organic matter with W0,ter is attended 
with other bad consequences. 

, This arises from the fact that much of the organic 
matter which we mix with water is distinctly poisonous. 
The zymotic theory of disease has of late years assumed 
more definite shape, so that we may now leave what was 
called the zymotic theory and consider the actual faqjis. 

There is no doubt that the actual infective elements 
of many zymotic maladies consist of microbes, minute 
vegetable organisms belonging to the class known as 
Schizomycetes, that class which grows in organic mix- 
tures. 

These microbes are infinitely small ; millions of them 
may live in a cubic inch of putrefying liquid. In 
favourable circumstances they will live for long periods. 
They will not only live but multiply, and it is at least 
a question, and a grave one, to what extent these infec- 
tive germs undergo an increase when mixed with organic 
liquids, such as sewage or milk. 

The fact that the zymotic poisons are particulate 
and alive is one which has most important bearings on 
the subject under discussion. If the poison were a 
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chemical poieoift then dilution would praotica!li^*do?li^ay 
with its power for harm. No amount of dilution is 
capable of destroying a zymotic poison ; in fact,^t is not 
impossible that the mere mixing of organic refuse, which 
contains a zybe^tic poison, with water may be the means 
of keeping it alive and possibly causing it to multiply. 

When a mass of organic matter, charged with 
zymotic particles, is mixed with water and washed out 
of a house, the water will carry the poison with it where- 
ever it may chance to flow or trickle, to watercourse^ well, 
or any other source of drinking water; in fact, the 
dissemination is as perfectly and thoroughly done as if 
dissemination of, poison were the main object which we 
had in view. 

When dealing with organic matter impregnated with 
zymotic poisons, mere dilution with water increases 
rather than diminishes the danger. 

As long as the poisonous organic refuse is concen- 
trated, its repellent qualities are such that there is little 
chance of its gaining access to the human body, ilie 
microbes contained in it are theoretically capable of in- 
fecting an almost indefinite quantity of water, and this 
large quantity of water masks the repellent qualities of 
the stuff, and thus the danger of infection is greatly 
increased. 

This dissemination of poison fey water is one of 
which we have had very bitter experience in this 
country. 

There is Ijttle room for doubt that, in this country 
at least, water has been the great carrier and dissemi- 
nator of the poison of cholera. 

In 1849 the mortality in London was highest in 
those districts getting . their water-supply from the 
Thames between Battersea and Waterloo Bridge. 
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f; ^ In 1853-54 the same phenomenon was observed. In 
1866 the chief mortality was in the district supplied with 
water tiken from the Eiver Lea. With regard to this 
latter epidemic, we are in possession of many details, and 
the following is a summary of the facts as given by the 
late Dr. William Farr in his report on the cholera 
epidemic of 1866 : — 

‘ Several cases of cholera and choleraic diarrhoea 
had occurred over London in May ; and on June 27, at 
12 Priory Street, Bromley, one poor Hedges, a labourer, 
and his wife, both of the age of forty- six years, died of 
Cholera Asiatica, the former after fifteen, the latter 
after twelve hours’ illness. These cases are minutely 
described by Mr. Radcliffe, who traces the discharges into 
a water-closet at 12 Priory Street, and thence 300 yards 
down the sewer into the Lea (a tidal river which ebbs 
and flows) at Bow Bridge, half a mile below the Old 
Ford reservoirs. He attaches great importance to these 
first cases, and they undoubtedly sufficed to pour into 
the sewers and waters millions of zymotic molecules, 
which day by day grew more and more frequent in the 
Lea, by every hour’s choleraic discharges on both sides 
of the river.’ A few days later water ivas supplied to 
the district from a reservoir the bottom of which was 
pervious to the waters of the Lea, and then resulted an 
outbreak of cholera and diarrhoea which caused the* 
death of over 4,000 persons. 

It is not necessary to give further instances of the 
dissemination of disease by water-carried sewage, sani- 
tary literature is full of them. 

What is trtfce of cholera is also true of typhoid^ and 
one need only say in reference to this subject that (if we* 
accept, as we are bound to do, the statements put for- 
ward with regard to the cholera epidemic of 1866), if 
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> the excreta of the Hedges family had been hdrwd or 
bnrnt, the waters of the Lea would not have been in-, 
feoted, and poSsibly 4,000 lives would have been saved. 

The first |)rinciple in dealing with epidemic disease 
is that which is expressed in the principiis ohsta-^ 
resist the beginnings. The object of this is evident, and 
is well expressed by Shakespeare in the words — ' 

A little fire is quickly trodden out, 

Which, being suffered, rivers cannot quench. 

The mixing of bacteria with water may be looked 
upon certainly not as a resistance of the beginnings, but 
rather as a nursiijg and favouring of them, which, ‘ being 
suffered,' most surely' ‘ rivers cannot quench/ 

The real meaning of the doctrine of Gontagium 
Vivum was brought home to the people of this country 
in 1902 by the outbreak of typhoid which was traced 
to the consumption, at a municipal banquet at Win- 
chester, of oysters which had been taken from a sewage- ’ 
befouled estuary. This epidemic affected many pfo- 
, minent citizens and was fatal to four or five of them. 

It has given a severe shock to the trade in oysters and 
other molluscs, and must to all thinking people bring 
home the occasional dangers of sea-bathing ; for that 
which may settle on the oyster may equally settle upon 
the bather. This risk may be small, i)ut the volume of' 
sewage which is turned into our rivers is ever increas-" 
ing, and it is recognised that the so-called bacterio- 
logical processes to which such sewage is subjected do 
not prevent virulent microbes from escaping with the^^ 
effluent. ♦ 

The great principle of principiis obsta has been mosl 
rigidly observed by«i surgeons in dealing with those forms 
of blood-poisoning which arise in connexion with wounds, 
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IMid which were known as ‘hospital diseases.’ To 
Lister belongs the credit of recognising that the great 
thing to be aimed at was the checking of putrefactive 
changes in the discharges from the wound, an end which 
has been attained by adopting what are known as anti- 
septic precautions in the treatment and dressing of 
wounds. A foul wound is looked upon as a great source 
of danger to the patient himself, and formerly the poisons 
generated in the wound of one patient were carried by 
sponges and instruments (which, be it remembered, were 
‘ clean,' as far as any indications appreciable by our 
unaided senses were concerned) to the wounds of others ; 
and thus it followed that the mortality from what was 
wrongly spoken of as ‘ hospitalism ’ was enormous. Now, 
however, putrefaction in wounds is practically at an end, 
owing to the use of antiseptics and to an improved appre- 
ciation of what cleanliness really means ; and, as a result 
of this, hospitalism lias disappeared. 

How marvellous have been the results which .have 
followed on the adoption of the principle of preventing 
putrefaction in wounds is well shown in a table given ia 
‘ Erichsen’s Surgery.' This table is taken from a statis- 
tical work by Max Schede on amputations, and shows 
conclusively what are the advantages of antiseptic pre- 
cautions. The statement has been somewhat simplified 
for the sake of those who are not acquainted with medi- 
cine. 

UyicofH plicated Cases of Amputation 


Cause of DeatJi 

CM treatment, 

377 ca«e-! 

Antiseptic treatment, 

! 321 cases 

Blood-poisoning . . , | 

105 

i « 1 


Thus it appears that themorttility from blood-poisoning 
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under the old treatment was 28 p^r cent., wKft^ ^ith 
antiseptic precautions it fell to less than 1 per cent. 

Antiseptic measures are used in other than purely 
surgical cases, and, to take one instance only, Sir John 
Williams has informed the author that since their intro- 
duction into the General Lying-in Hospital the deaths 
from that terrible disease, ' puerperal fever,’ have practi- 
cally ceased. 

This great result lias been brought about by attention 
to the leading principle olprincipUs obsta. * 

In former days the treatment most in vogue for 
wounds was ‘ pure ’ water ; but now it is recognised that 
water is pre-eminently the encourager, and sometimes 
the main cause, of putrefaction, which of all things the 
surgeon tries to avoid. 

The foulness of our rivers is largely due to the mixing 
of putrescible matter with water, i.e. to water-carried 
sewage, and there can be no doubt that, as water-carried, 
sewage increases, the difficulty of obtaining pure w^ter 
increases also. Water-carried sewage so fouled the 
Thames ^ between the bridges,’ that, after the bitter ex- 
periences of 1854, the in-take of the water companies 
was moved to a point above the tideway. Since then 
the population all along the Thames Valley has enor- 
mously increased, and if we who get our drinking water 
from the Thames escape disease, it can only be regarded 
as due to a happy accident, and not to the observance of 
any fixed principle to effectually prevent the fouling of 
the river. The precious liquid with which the author is 
supplied from the Thames costs nearly ten shillings per 
thousand gallons, and he is very careful to have every 
drop which is used for drinking purposes both boiled and 
filtered. 

It is not possible to have much faith in the various 
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Smodes of ‘ treatment ’ which sewage undergoes in those 
establishments which local boards love to erect for this 
expensive amusement. 

The addition of chemicals, if in sufficient quantity to 
destroy living organisms, must make the water still more 
unpotable than before, and can only be used by making 
the liquid so utterly nauseous that to drink it would be 
impossible. 

Mere filtration unaccompanied by oxidation cannot be 
regarded as any safeguard after the experience of the 
Lausen typhoid epidemic, in which the poison of the 
fever filtered through a mile of earth, which was sujBficient 
to check the passage of particles of wheat flour. Wide 
irrigation over a large area of land, as is practised in 
‘ feewage farming,’ is probably the best method of treat- 
ing sewage, but this cannot be regarded as absolutely 
safe under all conditions, for reasons previously indicated. 

If antiseptics have been previously added to the sew- 
age, this must increase the difficulties of ‘ farming ’ with 
it, as, if the antiseptics have been added in sufficient 
quantity to destroy disease organisms, this would effec- 
tually check the growth of those other organisms upon 
which the fertility of the soil depends. 

It is more than doubtful whether there is any abso^ 
lute safety in obtaining water from deep wells. The 
Dudlow Lane well, near Liverpool, having a total depth 
of 443 feet, was fouled by percolation from cesspools, 
and percolation from a defective sewer would certainly 
prove equally disastrous. Surface wells are now not 
regarded as at all safe, but our suspicions with regard to 
them were not fttoused until after the introduction of 
the plan of mixing water with putrescible matter. There 
was no soakage from an old-fashioned dry pit ; there 
must be soakage from a cesspool or ‘ dead well,’ 
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The cmly^way c^f Securing pure water .is to nmlce ^oite^ 
8ui‘e that there is no fouling of water-sources. If thiaj 
were done, Iheii pure water would be at once pl^tiful 
and cheap. I|; is now very dear, and is getting scarcer 
every day. ^ 

Dr. William Farr said, ' a system of sewerage is the 
necessary complement of a water-supply.’ One would 
p,ther feel inclined to say that an extraordinary water- 
supply is the necessary complement oi water-carried 
sewage, because with our ordinary supplies quickly get 
fouled. In London we have effectually fouled all our 
wells, and the state of the Thames is such that a man 
must be in the very extremities of thirst or else insane 
before he would drink from the Thames anywhere be- 
tween Teddington Lock and Gravesend, or partake of 
oysters or other molluscs which are deposited in its 
estuary. We have been warned of the possible dangers 
of eating those fish which are not gutted and cleaned, 
before being cooked, such as whitebait (once the chief 
delicacy of the Thames), smelts, and sprats. The statl' of 
our noble river is a deep reproach to us, and must 
remind us day by day of the serious blunders we have 
committed. As long as it remains lis it is, we certainly 
have no claim to be followed as an example in matters 
sanitary. London should rather serve as a warning, as 
did the drunken Helot to the Spartak youth. 

The fouling of our sources of water-supply has driven 
us far afield for water, and this, no doubt, has been a 
great cause of th^ lessenings of oui\ mortality of late^ 
years, but it would be unwise to talk of security be- 
cause we have had no serious epidemic since 1866, an 
absurdly short period in the history of a nation. It 
must not be forgotten that pure water is as necessary 
for animals as it is for man, and th^t, if we persist in 
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Ipiolmg our rivers, the poor farmer may have to pay a 
‘ water-rate ^ for providing an artificial water-supply for 
his horses, cattle, sheep, and even poultry. Many dis- 
eases of animals are communicable to man, and it is 
daily becoming more evident that our health is very 
intimately bound up with the health of our animals, and 
that their sanitary condition is scarcely less important 
than our own. 

From a financial point of view, water-carried sewage 
has not been encouraging. It has increased the rates, 
increased the cost of our houses, and put us to great 
expense for water. The ‘ treatment ’ of sewage before 
it is finally discharged into our rivers is everywhere an 
expense and nowhere a source of profit, and we find that 
public sewers which cost millions, cost thousands to keep 
them in repair. 

The sewers we have built with borrowed capital. We 
have seized all the glory and patronage of disbursing 
enormous sums, and have left posterity to pay the bills. 
This is a doubtful policy, and a most immoral one, but it 
is of little use to raise one’s feeble voice against the custom 
which is now so much encouraged of hanging a debt 
round the neck of our successors. It may be defensible 
to raise a loan for building town halls, schools, and 
similar edifices, of which posterity will reap the benefit,' 
but to raise loans for the purpose of wasting most valu- 
able fertilising matter by means of works which will be 
a constant expense, and never a source of profit, is a very 
doubtful policy. 

It is to be hoped that the custom will soon obtain of 
compelling each generation to bear the charge of its own 
sanitary experiments — and blunders. 

Sewers are constant sources of impoverishment to 
the soil, and the soil, be it remembered, is the only per- 
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rmnent and relijable source of wealth ip any 
The waste of valuable matter which takes place in 
London and our big towns must make us blush. One 
could wish that this waste were limited to our big towns, 
but it is not so! It is common throughout the country, 
even in rural districts. Free trade has made food very 
cheap indeed, and cheap food, especially imported food, 
ought absolutely to increase the fertility of a country, 
for obvious reasons which need not be particularised. 
The fertility of this country is not increasing, to judge 
by the agricultural distress. The farmers are crying 
out for ^ protection.’ The first kind of protection 
needed seems to be a protection from ourselves and 
from the sinful waste of fertilising matters which local 
boards, municipalities, and Imperial Parliament equally 
foster. 

If we made a proper use of our organic refuse we 
should enrich posterity. As it is, we reap and we do not 
sow. If municipalities would bury organic refuse, and 
plant the seed of some forest tree suited to the soil ^nd 
situation (which in these days of cheap foodstuffs would 
probably be the best branch of agriculture to pursue), 
they would earn the blessings instead of the curses of 
posterity, and they would beautify the face of nature 
instead of making it hideous with tall chimneys, pumping 
stations, and precipitating tanks, '‘this piece of advice 
will, just now, fall very flat, for of all agricultural arts 
forestry seems the deadest in this country. 

As a defence for gigantic sewage schemes, it is often 
said that you can do nothing well without co-operation, 
and this is the excuse for compelling all, whether they 
want them or not, to contribute towards the cost of 
sewers. 

If co-operation be for a good end, the result is a 
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good; but if co-operation be for a bad purpose, 
the result is a great evil. I need say no more. 

The last charge which has to be brought against 
water-carried sewage is a serious one — viz. that it en- 
courages overcrowding in cities, which is universally 
admitted to be the greatest of all sanitary evils, and one 
which cannot be counterbalanced. 

Water-carried sewage encourages overcrowding be- 
cause it enables us to build houses with no* outlet except 
a hole for the sewage to run through. The growth of 
London must be a source of alarm to sanitarians, and it 
is impossible not to admit that our system of sewers has 
been a most important factor in its production. Look 
at Charing Cross, where a street of gigantic clubs and 
hotels has arisen, each without curtilage of any kind, 
and where a handsome profit has been made by setting 
the first law of sanitation at defiance. You will find the 
same thing to a greater or less extent throughout the 
Metropolitan area. 

^ In order to judge of the effect of overcrowding, let us 
look again at the vital statistics of the ‘ Strand ’ Eegistra- 
tion District, which is about the centre of London, and from 
which one would have to walk very many miles to reach 
the country in any direction. But when we speak of 
‘ The Strand,’ it is very desirable to know what we mean. 

' The Strand ’ is a name given (1) to a well-known 
street ; (2) to a parliamentary division ; (3) to a re- 
gistration district; and (4) to a ‘sanitary area.’ The 
boundaries of these four Strands are all different, and 
it is essential to bear in mind that the ‘ registration 
district* and the' sanitary area ’ are composed of very 
different elements. The following authoritative state- 
ment, kindly furnished to the writer by Dr. William 
Ogle, shows clearly in what this difference consists. 
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5Ph6 Strand^ Sanitary Area or Board of W]^ka*l5iB- 
trict conaisted of the following civil parishes : — 



Popolatibu 1891 

Bt*r Anne’s, Soho 

. 12,317 

St. Paul’s, ^vent Garden 

. 2,142 

The Precindt of the Savoy . 

201 

St. Mary-le^Strand .... 

1,549 

St. Clement Danes .... 

. 8,492 

The Liberty of the Bolls 

421 


25,122 


The Strand RegiMration District includes all the 
above parishes except St. Anne’s, Soho, which is in West- 
minster District. It also includes the parish of St. 
Martin’s-in-the-Pields, which is a separate sanitary area, 
and the Middle Temple, which forms part of the City of 
London, although not included therein or in any other 
area for sanitary purposes. 

Population in 1891 of the Strand District . . 27,516 

Deduct parish of St. Martin’s-in-the-Fields 14,616 


„ ,, Middle Temple . 

95 

14,711 


12,805 

Add parish of Si. Anne’s, Soho 

. 12,317 

Strand Sanitary Area 

. 26,122 


The ‘ Strand ’ Registration District enjoys many 
advantages. It is mainly a wealthf district, extending 
in irregular form from Temple Bar to Buckingham 
Palace. It includes the whole of the Green Park and 
half St. James’s Park. It has a gravel soil, and slopes 
gently, with exposure to the south, to the fringe of 
(potentially) the noblest river in the country. The worst 
and poorest parts are at the north-east corner. 

The true death-rate of a London district is difficult 
to get. The author has compiled a table by which one 



124 SHORTCOMINGS OF MODERN SANITATION 

ie able to compare ‘ The Strand * with the county of 
Dorset (for ten years, 1871-80). 

The county of Dorset has been chosen for comparison 
because it is a ‘ healthy district,’ and if we are to do any 
good we must always aim at a high standard. Again, 
the Dorsetshire labourer has always been a favourite 
stalking-horse for cockney politicians, and it may be 
well to show how much healthier he is than the Lon- 
doner, notwithstanding the rustic’s supposed condition 
of chronic starvation. 

This table is very interesting. Dr. Letheby said ‘ a 
high death-rate means a high birth-rate, and a high 
birth-rate is the invariable concomitant of prosperity.’ 
This dictum does not evidently apply to the Strand. 

’ Dr. Farr, on the other hand, pointed out that * a low 
birth-rate implies a small proportion of young adults 
and a large proportion of the aged.’ This dictum again 
does not apply to the Strand, as we shall see by a refer- 
ence to the next table, in which an endeavour has been 
made to make corrections for the abnormal age-distribu- 
tion which obtains in that district, and which Dr. W. 
Ogle rightly insists is absolutely necessary before one 
can arrive at just conclusions. 

The table speaks for itself. 

From this table it ‘appears that there was in the 
Strand Kegistration District during the decade 1871-80 
a deficit of 3,812 children under fifteen, and of 453 of 
persons over sixty-five, while there was a surplus of 4,233 
persons between fifteen and sixty-five. 

This abnormal distribution ought, according to Dr. 
Farr, to give usu high birth-rate and a low death-rate. 
The very reverse is the case, and a critical examination 
of the figures seems to show that the death-rate in the 
Strand is more than double what it is in Dorsetshire. 
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THE ETRAND AND DORSET 


‘ The Strand ’ — Mean Population l'871-80 = 37,4^1 
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In this chapter we have attempted to show that the 
systematic admixture of putrescible matter with water is 
inadmissible — 

1. Because it is antagonistic to the methods of nature, 
encouraging putrefaction and delayilig nitrification, and 
there can be no successful antagonism to nature. 

2. Because the putrefaction set up in cesspools and 
sewers by mixing water with putrescible matter has been 
a direct cause of much disease. 

3. Because the practice involves the most perfect 
dissemination of disease particles, and a neglect of the 
great principle, principiis obsta, 

4. Because it is the great, cause of the fouling of 
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, rivers and wells, and makes the obtaining 6f pure water 
increasingly difficult. 

6. Because it is financially and economically disas- 
trous, crippling the ratepayers and exhausting the land. 

6. Because it is one of the chief causes of overcrowd- 
ing, the greatest of all sanitary evils. 

It may be asked, ‘What useful purpose can be 
served by demonstrating these matters to Londoners? 
London is hopelessly committed to the principle of 
water-carried sewage, and must make the best of it.’ 

The obvious reply is that even London should not 
heedlessly increase her already insurmountable difficul- 
ties, and that happily the whole of England is not yet 
quite absorbed into London and other cities. There is 
a^very general belief throughout the country that be- 
cause London has adopted the system of water-carriage 
it must therefore be the best. This idea is unthinkingly 
adopted, and to its adoption the distinction of borrowing 
and disbursing a large amount of other people’s money 
acts as a spur. 

There has come within the author’s own knowledge 
the case of a country town, in the midst of a poor agri- 
cultural district, which clamoured for a ‘ sewage scheme ’ 
for the purpose of polluting its sparkling watercourse, 
where anglers pay large sums for the privilege of trout- 
fishing, its death rate being at the time between sixteen 
and seventeen. 

In the Thames Valley, the region of villas and 
market-gardens, a whole crop of ‘ sewage schemes ’ have 
lately been put forward, notwithstanding that the more 
rational methods of sanitation would be easier and 
cheaper. 

A few years since the author visited a lone farm- 
house which a friend wished to take for the summer, 
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and found that the proprietor, having taken the^i^pipe. 
of a recently erected water-closet into a cesspool alongside 
a deep well sunk in the chalk, had rendered his lioilBe 
nnlettable to any thinking person ; and finally he would 
instance the ck 4 e of another friend who took a moor in 
Bcotiand, and wished to have rational methods of sanita- 
tion, but the noble owner, bitten by the modern craze 
for water, would allow nothing but water-carriage, and’ 
accordingly laid his filthy pipes to foul the babbling 
Highland burn, and deprive the soil of that of whjch it 
was in need. 

Again, in institutions such as workhouses, barracks, 
schools, and the like, water-carriage is often adopted, 
notwithstanding the favourable conditions for rational 
methods. The ignorance of soldiers in this matter is an 
acknowledged cause of the sickness and mortality during 
campaigns. 

There seems, in short, a very great necessity for 
directing attention to the ‘ shortcomings ’ of water- ’ 
carried sewage. %. ’ 



CHAPTER IV 

HYGIENIC UNITS— THE LIVING EARTH— THE 
CIRCULATION OF ORGANIC MATTER 

As a sequel to the study of overcrowding in cities it 
seems advisable to say a few words on what may be 
spoken of as 

Hygienic Units 

♦ The prime hygienic unit is necessarily the individual 
man, and the problem which sanitarians have to solve 
is how to provide this individual with pure air, pure 
water, food, and raiment. The individual requires a 
definite average amount of pure air, a definite average 
amount of pure water, and a definite average area of 
the earth’s surface for producing his food, clothing, 
and other necessaries. It may not be unpr®6table to 
consider these units of air, water, and earth in relation 
tb the individual, because it will be evident that our 
ability in the present day to practically neglect one of 
them causes serious difficulties in dealing with the other 
two. 

Human life is only possible on the condition that a 
certain area of the surface of the earth be dedicated to 
its support. 

Pope has drawn a charming picture of the recluse 

Whose herds with milk, whose fields with bread, 

Whose flocks provide him with attire, 

Whose trees in summer yield him shade, 

In winter fire. 
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And siAOft alf th'e necessaries of life eome frbm 

it seems but natural to ask the question : What area erf 

grotamd is necessary for the support of a man ? 

Although this question must be fundamental when 
discussing matters Of practical hygiene, it is, neverthe- 
less, not capable of any exact answer. 

" If we speak of the area necessary for the support of 
an individual as an earth unit, it will be at once evident 
that the unit must vary in size with the fertility of the 
ground and the latitudjB in which it exists, because more 
food, firing, clothing, and housing are required in cold 
climates than in hot ones. It would be very hazardous 
to make any calculations for practical application, be- 
cause the fertility of the soil varies, and the unit which 
might be sufficient in a year of plenty would fail to 
support its owner in a year of scarcity. 

Theoretically, an island like England should support 
a very large population, because, being surrounded by 
the sea, an inexhaustible source of food is within reabn 
of all. * 

A soldier on service is said, according to Parkea, to 
need about 31 oz. of dry food per diem, of which 18 02 . 
should bb carbohydrates, 7 oz. proteids, 4^ oz. f&ts, 
to(| 1^ oz. salts. Now, 30 oz. of oatmeal contain aboijt 
the requisite quantity of carbohydrates, together with 81* 
oz. of proteids and oz. of fat. Iff therefore, a 
had 2 lb. of oats per diem, and were allowed fish ad lib, 
for"* Supplying the deficiency of proteid and fat in the 
oatmeal, it is theoretically conceivabl^e that he might 
continue to exist and work.. If we take the yield of oats 
per acre at 50 bushels, weighing 40 lb. per bushel, this 
gives 116 2,000 lb. of oats per %5re ; and if 2 lb, 

.man per diem be sufficient (with the adfition of fiah)^ to 
^upfott life^ it is evid^t that each man)^^6quir|ng 7810 |b. 
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of oats per annum, needs rather more than one-third 
of an acre for his food-supply. Although it is well 
known that oatmeal and herrings formerly constituted 
the staple food of the Scotch peasantry, and still form 
no inconsiderable portion of their diet, this third of 
an acre must be looked upon merely as a theoretical 
minimum, and is brought forward for the purpose of 
enforcing the self-evident fact that a certain area of 
ground is necessary for the support of each human 
life. 

Although agriculture advances with civilisation, and 
the productiveness of the soil is capable of being in- 
creased to a very decided extent, yet it is probable that 
the needs of civilised man more than keep pace with the 
improvement of the soil, and as all the paraphernalia of 
civilisation come directly or indirectly from the soil, it is 
certain that the higher the state of civilisation, the 
greater is the area of soil necessary for the support of 
the man. Be it remembered that our complicated cloth- 
ing and highly finished dwellings are, equally with our 
food, all productions of the soil. 

Our theoretical minimum is calculated for a sub- 
sistence diet for a man in full work, and if, bearing in 
mind that a man must be clothed and housed as well as 
fed, we double this theoretical minimum, and treat men, 
women, and children all alike, it is probable that this 
two- thirds of an acre would be a sufficient area of cul- 
tivable land for the bare support of each unit of our 
population. 

Of the 87,000,000 acres of England and Wales, about 
28,000,000 are cultivable, and as the population of Eng- 
land and Wales is about 32,000,000 it seems probable 
that, if our foreign supplies were stopped, we might, with 
the help of our inland and sea fisheries, manage for a 
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time, at least, to support our population oil|hom6-groiflii 
produce. The Chinese are credited with supportiag 
very large population in proportion to the area of ehl- 
tivable land in the country, and although we have v4ry 
little certain knowledge, it is on all hands admitted that 
the population of China is exceedingly dense, that the 
Chinese export a very large quantity of home-grown pro- 
ducts, of which the chief are tea and silk, and that theil* 
importation of food-stuffs is insignificant. The Chinese 
are probably the most hard-working, contented, and 
thrifty people in the world, and they are probably ahead 
of all other nations in their knowledge of practical agri- 
culture and pisciculture, and it is, of course, to their ad- 
vance in these matters that the possibility of feeding so 
large a population on home productions is greatly due. 

Although the human population in China is Very 
large, the animal population is not so great in propor- 
tion. In England the horses, cattle, sheep, and pigs 
are collectively more numerous than the human popula- 
tion, but in China this is not the case. Almost all the 
labour which with us is done by horses or by steam, is in 
China done by human beings, and the soil is mad-e to a 
great extent to produce food for man without the inter- 
mediate action of live stock. These facts in a large degree 
explain how it is that such a numerou^^population is sus- 
tained. It also explains the opposition of the Chinese 
officials to the introduction of railways and steam 
machinery. Almost the only source of force in China is 
human muscle,"and as this astute race is not likely to be 
deluded into the belief that steam machinery can create 
force, and as the people are contented and peaceable, and 
as their trade goes on steadily instead of by fits and 
starts, with booms aid strikes, they are naturally unwill- 
ing to introduce machinery which must have the effect, as 

.»K 2 



I3f HYGIENIC- UNITS 

4 

it. has had with us, of dislocating their industries, and 
must bring about a complete change in the habits of the 
people. The Chinese seem to adhere to the maxim, 
‘ Let well enough alone.’ 

When we speak of the dense population of China, it 
is well to remember that the Chinese live upon one plane, 
and that the population is not piled up in houses storey 
upon storey, as with us. This living upon one plane has 
the effect of bringing the population very much en 
evidence, but it is not possible to have the same amount 
of overcrowding under these conditions as is to be found 
in the leading cities of Europe and America. The city 
of Pekin contains about sixty persons to the acre, and 
when viewed from the top of the walls it is said to pre- 
sent the appearance of a city of -gardens. 

In England and America the discovery of the steam- 
engine has led to an excessive concentration of population 
in certain localities for manufacturing purposes, and in 
order to feed these urban populations it has been found 
necessary in Great Britain to remove all restrictions on 
the importation of food ; and thus it has come about that 
the agriculturist has had no share in the commercial 
prosperity of the country : the artisan has been artificially 
fattened, and the agriculturist has been starved, and it 
is in no way surprising that the latter should wish to 
change from the plough-tail to the workshop, and thus 
increase the competition with which artisans have to 
contend. The land which is necessary for the support 
of the British individual is nowadays scattered about the 
globe, and may be at the Antipodes. It is usually com- 
pletely out of sight, and the consumer of imported foo<J 
seldom gives a thought as to how and where it was pro- 
duced, Imported food is so cheap that the high cultiva- 
, tion of our own country has ceased to be a matter of 
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prime importanije, and there bein^ but little lllu&ild ^ 
for organic manure, we have begun to burn so much of ^ 
the refuser of our cities as is combustible, while the rest is 
used to destro^j our fisheries, poison our molluscs, and 
block our ports. What the end will be it is not difficult 
to see. 

The fertility of a country which imports a large pro- 
portion of its food ought, if a rational use were made of 
excremental and other refuse, to increase, and the ability 
of the land to support JUfe should increase with it ; but in' 
England there lias been for years a gradual process of 
agricultural degradation, and corn-lands which supported 
human life have been. largely converted into pastures for 
the support of the lower animals. 

Owing, so to say, to the neglect of the earth unit and 
the extraordinary and unprecedented concentration of 
population in certain localities, we are beginning to ex- 
perience difficulties in supplying the individual with hia > 
unit of water. ^ 

The London County Council once stated that any 
scheme for the supply of water to its district must, in 
order to be efficient, be calculated on a minimum supply 
of 85 gallons per head per diem for a population of 
12,500,000 ! Not only was the Council apparently 
endowed with the spirit of prophecy, but it seemed to 
contemplate a concentration of population on the area 
which it controls three times greater than that which , 
obtains at present. If, instead of sixty-five persons to the 
acre, we are eventually to have 195, and if the Council 
is going to do everything to encourage and nothing to 
check this fearful concentration, it is evident that the 
public health must steadily deteriorate. 

However, let us accept the figures and see what they 
mean. Thirty-five gallons for 12,500,000 is 487,500,000 
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‘gallons a day, and close upon 160,000,000,000 gallons 
per annum. This amount of water is nearly one-third 
more than that which is calculated to flow over Tedding- 
ton Weir. Having fouled one Thames until it is dan- 
gerous to drink of it, London is crying for a second. 
The question is. Will it get it ? 

This question of water-supply for our big centres of 
population has ot late years become rather urgent, and is 
likely to occupy public attention for some years to come. 
The fact that London and Birmingham have both fixed 
their eyes on the same source in the Welsh hills, and 
that Birmingham was the first in the field and has 
compelled London to look elsewhere, is one to make us 
ponder the whole question rather seriously. Glasgow 
has taken Loch Katrine, Liverpool has taken Lake 
Vyrnwy, Manchester has appropriated Thirlmere, Bir- 
mingham is looking to the Welsh hills, and all these 
towns have expended, or are seeking to expend, enor- 
mous sums on the erection of municipal waterworks. 
This, of course, has to be done with burrowed money, 
and as our successors will have to pay a great part of 
our bills, it is very necessary to be sure that posterity 
will reap a benefit as well as a liability. 

The great aim of the sanitarian should be to pre- 
vent overcrowding, and it at once becomes a question 
whether, regarded from the national point of view, it is 
better to allow populations to settle in spots where water 
is to be obtained, or by the expenditure of millions on 
great engineering schemes to bring the water to certain 
spots, and thereby quietly encourage overcrowding, with 
all the physical and moral degradation which it entails. 
There can be no doubt that the bringing of water under 
pressure in large quantities to any given spot tends to 
increase the rateable value, and is good for the landowner 
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and the manufacturer, but TVhether it is of benefit td* the 
public health is, to say the least, doubtful. 

That it is the duty of sanitary authorities to stop the 
pollution of rivers and other sources of water there can 
be no doubt, but this is a duty they practically never 
perform, because it is a disagreeable one, and brings 
them into conflict with individuals. 

The duty of a sanitary authority to provide pure 
water is interpreted as an injunction to embark on a 
huge speculative business with thousands or millions of 
borrowed capital - a speculation in which posterity runs 
the risk and the directors incur no responsibilities. This 
is a proceeding very dear to the heart of the average 
councillor, and is naturally popular, because it is con- 
sidered to be ‘ good for trade.’ The amount of water 
required per head is, in these modern times, very large. 
The inhabitants of London consume about 80 gallons 
per head, which is slightly below what is considered 
necessary — 35 gallons per head being the amount 
which is at present accepted as sufficient. This numt)er 
is, of course, an average, and includes the water used for 
animals as well as man, for municipal and manufacturing 
purposes, and also for power, such as the working of 
hydraulic lifts and the driving of light machinery ; and 
it is to be noted that the use of water as a motor is on 
the increase. Great as is the amoullt of water used per 
head, it is likely to be greater in the future. 

Now, all the water which is available for our con- 
sumption ha^ its origin in rain, which, falling upon the 
earth, percolates through it, to appear again in the form 
of springs, or finds its way along the lines of surface 
drainage to the lakes and rivers. An inch of rain is 
equal (approximately) to 22,000 gallons per acre (actual 
number, 22,624), so that an annual rainfall of 30 inches 
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660,000 gallons of water per acre. If this quantity 
of water falls upon cultivated land, what amount of it 
will percolate through the upper strata of the soil and 
find its way to the wells ? 

This is necessarily a difficult question to answer, and 
must depend upon the character of the soil and the 
nature of the growth and crops upon it. The draining 
, of land upwards by means of the roots of plants and the 
evaporation carried on by the green leaves is so great 
^ that no water can possibly be added to the subterranean 
; stores during the period of growth— i.e. from the middle 
of March to the middle of October ; and this fact, which 
is generally recognised, finds expression in the saying 
(common in many parts of the country), that ‘ the 
springs never rise until after the first frosts of autumn ’ 
— ix, until the green leaves have been killed and their 
large evaporating surface abolished. 

Sir John Lawes and Sir H. Gilbert, by their experi- 
ments on rainfall and percolation, carried on at Eotham- 
stead, have shown that of the rain falling upon the bare 
earth the amount lost by evaporation is tolerably con- 
stant. At Eothamstead this amounts to about 17 inches 
per annum, so that with an annual rainfall of 30 inches 
about 13 inches will percolate the soil and 17 inches will 
be evaporated. These results, be it remembered, are 
those obtained with bare soil and with the soil of Eotham- 
stead, but the relative amounts of percolation and evapora- 
tion will necessarily vary with the character of the soil 
and the amount of vegetation. 

Mr. C. Greaves, who carried on experiments at Lea 
Bridge for a number of years, showed that of 26 inches 
of rain falling upon pure sand, about 21 inches would 
percolate the soil and 4 inches would be lost by evapora- 
tion ; but if the same amoi;int of rain fell upon turfed 
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soil/ the percokijion would be not much more'thAn 7 
inches, and the evaporation would amount to 19 inches, i 
Mr. Greases also showed that the yearly evaporation 
taking place fijom a surface of water amounted to over 
20 ihches. " ^ 

To estimate the effect of vegetation on percolation is 
necessarily difficult. The final judgment of Sir John 
Lawes and Sir H. Gilbert in the matter is given in re- 
marks made by the latter at the Institution of Civil 
Engineers in March 1891* Sir H. Gilbert said : ‘ 14 wa^ ' 
difficult to estimate exactly what deduction should be 
made for vegetation. A large proportion of any area 
they had to consider was covered with vegetation. Sir 
John Lawes and himself had considered that the minimum 
amount would average 2 inches, as in the case of downs 
and waste lands, where there was very little vegetation ; 
whereas, with a heavy grain crop or good mangel crop, 
there might be an evaporation of 7 inches or more.. 
Taking the average of a large area round London, partly 
covered with vegetation and partly bare, over a large 
number of seasons, they thought that between 3 and 4 
inches should be deducted from the 14 inches of percola- 
tion, so leaving 10 or 11 inches. Supposing the average 
rainfall to be about 30 inches, that left about 19 or 20 
inches for evaporation by the soil and by vegetation* 
This agreed very fairly with the rAults of Dr. Evans 
and others.’ 

These remarks were made d propos of a paper by Mr. 
Thornhill Harrison ‘ On the Subterranean Water in the 
Chalk Formation of the Upper Thames, and its Eelation 
to the Supply of London ; ’ and Sir John Lawes, in a 
communicated note, drew attention to the fact that at 
Kothamstead ther^ was; evidence that one river had dis- 
appeared, that the Eiver Ver was dwindling, and that 
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the wells of the district had frequently to be lowered. 
The water-supply in the district was diminishing, they 
wanted all they could get, and certainly they could spare 
none for the necessities of London. 

It may be interesting to add that analyses of the 
rain-water collected at Eothamstead have given as the 
most recent and trustworthy results 0*248 part of nitro- 
gen or ammonia per million of water. The extremes 
observed were 5*491 and 0*043 per million, the variations 
being dependent on the richness of the atmosphere in 
ammonia and on the quantity of the rainfall, the smaller 
deposits containing the larger proportion of ammonia. 
The summer rains are generally richer in ammonia than 
the winter rains. Estimations of chlorine and sulphuric 
anhydride, made at the same time, give 1*99 and 2*41 
parts per million. 

If we estimate that one-third of a rainfall of 30 inches 
may be stored for future use, we shall probably be in 
excess of the amount. To get, however, at the exact 
amount is less important than to recognise the fact that 
water is a limited commodity, and that so soon as popula- 
tion exceeds a certain density it becomes necessary to go 
far afield for water. 

If in London each individual be supplied on an average 
with 35 gallons of water per diem, this amounts to some- 
thing over 12,000 gallons. 

Of the 660,000 gallons which fall on each acre of 
ground in London, we have reason to think that not 
more than 220,000 gallons are stored, so that at our 
present rate of consumption we could not accommodate 
much more than, eighteen persons to the acre, supposing 
such persons to be dependent for their water upon private 
wells. 

Very early in the history of every city it has been 
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found necessary to bring water artificially from the out- 
skirts to the centre. 

London in ancient time not only had the Thames 
running through it from west to east, but it was inter- 
sected by a humber of smaller streams. We read of 
Langbourne, Sherborne, Wall Brook, the Fleet Eiver, 
Old Bourne, Tybourne, Ay Brook, Westbourne, and 
Bayswater. The names of these various streams are 
practically all that remains of them ; the streams them- 
selves have disappeared long since. Let us take the 
case of the most important of these streams, the River 
Fleet, which was formerly a river of some size, by which 
barges of large tonnage could get as far as Holborn, at 
the spot where the Viaduct now is. The Fleet rose at 
the foot of Highgate, and flowed through St. Pancras, to 
enter the Thames at Blackfriars. In the first place much 
of its water was diverted to supply conduits for the City, 
and this, combined with the drainage of private wells 
sunk by the ever-increasing population along its course, 
had the natural effect of largely diminishing the bulk of 
the Fleet River, which came to be known as the Fleet 
Ditch. A part of the water diverted from its source 
returned to it near its mouth in the shape of sewage and 
surface drainage, so that the shrunken waters of the Fleet 
Ditch became too foul to be tolerated by human sense. 
It was accordingly closed in and converted into a sewer, 
which now empties into the great intercepting sewer on 
the north side of the Thames. The waters of the Fleet 
River are now discharged into the Thames at Barking. 
The same thing has happened to all the other tributaries 
of the Thames in the London district : their shrunken 
waters are enclosed in sewers and conducted to Barking, 
a point many miles lower down than their natural point 
of entry into the Thames. 
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• "The dislocation of Thames water which has taken 
place, and is still going on, is prodigious. Every gallon 
of water pumped from the Thames or from wells sunk in 
the Thames Basin diminishes, slightly but surely, the 
volume of the river. 

The 200,000,000 gallons which are distributed daily 
by the London water companies, although not all derived 
from the river itself, are in reality abstracted from the 
Thames or its tributaries, and tend to diminish the bulk 
Of tlbe river. In addition to this, the rain falling on the 
metropolitan area (118 square miles) finds its way for the 
most part into the sewers, and instead of replenishing 
the Thames in its metropolitan course, is all conducted to 
Barking. 

Again, one must remember the enormous increase of 
population in the Upper Thames Valley, between Oxford 
and Kingston. This population is supplied with water 
abstracted directly or indirectly from the Thames, and 
this further assists to diminish the bulk of the river, 
although a great part of this water is returned to the 
river in the form of sewage. That the bulk of the river 
is seriously diminished is shown by the fact that it has 
become necessary to build a new lock below Eichmond 
in order to carry on the navigation. The shrinkage of 
the Thames has been less appreciable in London than 
otherwise would have been the case because of the 
narrowing of the stream by the Thames Embankment. 
Thus we have in London the demonstration that the 
supply of water is strictly limited, and is simply propor- 
tionate to the area which is drained by the source of water 
(be it well, spring, river, or lake) selected for the supply. 

We have in London, also, a demonstration of the old 
proverb that ‘one cannot eat a cake .and have it,’ and 
that if we pump the water from a river or the springs 



supplying, such river, the' bulk of^*suc};i river* toi«st be^ 
diminished. The commercial prosperity of London m 
due to itfe situation on the Thames, which has afforded 
unrivalled facilities for inland and foreign !trade, and 
there can be lib doubt that, in spite of steam and rail- 
ways, the maintenance of our silent highway is still ot 
paramount importance. We have seen that the bulk of : 
the river between Teddington and London is already so 
shrunken that we have been compelled to block the way 
of our inland navigation by a lock and weir below Rich- 
mond, and there can be no doubt that the dehi'is and sludge 
of the sewage of some five million people cannot fail to 
block the way of our outward navigation. But the more 
money that is paid* for steam-dredging, so much the 
better for that particular trade ; and the more difficult 
becomes the navigation of the Thames, so much the 
better for the railways. This may be * business,' but it 
is not ^ thrift,' and there can be no doubt that modern 
business and old-fashioned thrift are like the hare and 
the tortoise of the fable, and that, in the long run, Slow 
and steady will win the race. This opinion is not likely 
to be shared by those who are under the delusion that 
the steam-engine can create force, instead of merely 
storing or transforming it, and that the wind and tides, 
and that most perfect of all machines, the human hand, 
are unable to compete with steam. * 

Wells within the area of a city are so certain to get 
fouled by the subterraneous tricklings from sewers and 
cesspools that it has become the fashion to compulsorily 
close them. Thus it comes about that the actual area 
occupied by a city is not available for water-supply, and 
the 16,000,000,000 (sixteen thousand million) gallons of 
water which would he yielded by yi^ells upon the 118 
square miles occupied by London are discarded as a 
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Beverage because they have percolated through the 
London soil. Big cities render their own area unavail- 
able for water-supply, and consequently they have to 
look to other areas. 

What must be the area of the gathering-ground set 
aside for the supply of 160,000,000,000 (one hundred and 
sixty thousand million) gallons of water per annum ? 
This must depend upon the character of the soil and the 
rainfall of the district. If it be sought to obtain this 
amount from wells in the London district, it is evident 
that about ten times the present area of London would 
be necessary, or about 1,180 square miles of country. If 
this amount is to be brought from a district with a big 
rainfall (say 60 inches per annum, of which 40 would be 
available for storage), then a quarter of this amount, or 
295 square miles, will be sufficient. In the latter case 
the water will be gathered from uplands, and the ground 
will have to be purchased outright and thrown out of 
cultivation, because high manuring will be dangerous to 
those who drink the water. Lands have been afforested, 
a church and village submerged, in order that Liverpool 
may drink. Birmingham, Manchester, and London are 
anxious to imitate this example. What would be said of 
an absolute monarch who, having wilfully fouled his 
streams, destroyed a church and village in order to form 
a reservoir for his aqueduct ? 

It thus appears that a city reduces much land to a 
state of agricultural degradation. 

First, the land upon which the city is built becomes 
agriculturally unproductive. 

Secondly, tlie gathering-ground for water-supply 
must not be highly cultivated if the water is collected by 
gravitation of surface-water to a lake. 
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Thirdly, land is needed for thci purification "of the 
sewage, the extent of which must depend upon the 
amount of Water-supply. This land will produce nothing 
but rye-grass, and is, therefore, in, a state of agricultural 
degradation. ^ 

The preceding paragraphs demonstrate the almost 
self-evident truth that, in order to live, we must each pf 
us have a certain area of land, and figures have been 
quoted to show that in this country about two-thirds of 
an acre per individual anight be sufficient. If the indivi- 
dual live on his land, he will certainly get enough fresh 
air and more than enough wholesome water from a well 
sunk in it. All refuse of every kind would be returned 
to the land in order to maintain and increase its fer- 
tility, and finally he might be buried in it. The life of 
this imaginary person might not be luxurious, but his 
hygiene would be complete; the privacy of his home 
would not be invaded by a ‘Board,’ and there would he 
no sanitary rate nor burial rate. 

The person living in a city needs more land than our 
imaginary hermit, because, in addition to the area which 
he occupies, and which he needs for the supply of his 
food and clothing, he must have land appropriated for 
water-supply, purification of sewage, and burial. 

Whether or no these figures and calculations as to the 
amount of land necessary for the sfipport of the indivi- 
dual be absolutely correct is a matter of not much 
importance ; but it is certainly interesting to arrive at 
the paradoxical conclusion that the inhabitant of an 
overcrowded city really requires more land for his sup- 
port than the country cottager, even assuming that tjieir 
needs for food and clothing are identical. 

The difficulty 6f supplying a proper quantity of fresh 
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4ir in overcrowded cities does not need any lengthened 
discussion. 

Sanitation in large cities is, at the best, a makeshifti 
and no high level of health is attainable in a place, 
where the chief objefjt of hygienists seems to be to enable 
persons to live as densely packed as possible. 

Those, therefore, who live in the country, and who 
enjoy the luxury of elbow-room, should hesitate before 
they hastily copy the sanitary methods of the town, and 
heedlessly begin to foster overcrowding, the bane of all 
sanitary and social virtue. 

These remarks are addressed to dwellers in the* 
country, because the subject— the ‘ Living Earth ’ — is one 
which those who live on paving stones, tarred blocks, 
asphalte, or macadam have to take upon trust. 

The Living Earth 

The ‘ Living Earth ’ ! Some may ask what is meant 
by this, and whether tlie epithet ‘ living ’ is applicable to 
the dark-coloured, inert mould which the countryman 
sees in the fields and gardens, and the town-dweller finds 
in the flowerpot which holds his struggling geranium. 

The reply is in the affirmative. We have arrived of 
late years at a certain knowledge of the fact that the 
mould which forms the upper stratum of the ground on 
which we live is teeming with life, and this fact is one 
of prime importance to sanitarians. 

It has long been recognised by agriculturists that the 
upper stratum of the soil differs from that immediately 
below it in fertility ; and in treatises on gardening 
(notably in that admirable work written by William 
Cobbett nearly seventy years since) the warning is in- 
variably given to be careful in trenching, not to bury 
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the top epit of Boil beneath the loiWer spitj beckifB^ the' 
top spit is by far the* more fertile. The fertility in tlais' 
0se was ^apposed to be due to prolonged exposure to 
fir, and the lowr stratum of soil, if brought to the sur- 
face, would only becOhie fertile after a considerable in- 
terval. It is interesting to observe that, although these 
early writers were unacquainted with the whole truths 
, they had grasped the most important fact, and their, 
practice was sound. This is often the case, and it may 
be regarded as certajp that we act rashly when we^ 
hastily abandon the custom of centuries, because some 
new fact dazzles us and distorts our vision. 

In connexion with William Cobbett, one may draw 
attention to a term which he uses more than once in 
the work referred to, viz. the Fermentation of the soil. 
Cobbett tells us that the earth begins to ferment in the 
spring, and that, before sowing, a thorough tilling and 
mixing of the upper layers of the soil are very necessary, 
with a view not only to the disintegration of the soil, 
but to a thorough leavening of the whole mass with 
fermentable matter. There is no doubt that this term 
* Fermentation ’ as applied to the soil'is perfectly apt, as 
we shall find further on. 

The black vegetable mould which lies upon the sur- 
face of the earth is largely composed of organic matter, 
which is not to be wondered at, seeing^that every organ- 
ised thing, whether animal or vegetable, which inhabits 
this globe, falls, when dead, upon the earth, and becomes 
incorporated witib it. 

5 This black vegetable mould is largely composed of - 
excrement, for not only is the excrement of the larger 
animals being constantly added to it, but this and the 
varied organic debris* wHich compose it pass repeatedly, 
probably, through the bodies of animal^ which inhabit 

. 1 * 
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|ihe earth, and especially of earthworms. Darwin, in his 
book on Vegetable Mould and Earthworms, has forcibly 
drawn attention to the enormous amount of work which 
worms perform in the aggi*egate. How they disintegrate 
the soil. How they riddle it with burrows, which admit 
air to the deeper recesses of the soil. How their cast- 
ings, which are incessantly being thrown off, tend to 
level inequalities, and gradually to bury stones or what- 
ever dead inorganic matter is incapable of solution, 
digestion, or disintegration. Earthworms are found 
almost everywhere, and they are probably the most im- 
portant of the animals which live in the soil, but it need 
scarcely be said that there are many others, and every one 
who has a garden must recognise the fact that gardening 
is only carried out at an enormous sacrifice of animal 
life, for with every thrust of the spade into rich garden 
mould a death-blow is dealt to many of its inhabitants. 

The disintegration and aeration of the soil, which is 
effected by the quiet tillage of the earth-dwellers, is of 
the greatest importance to the agriculturist, for it is 
hardly conceivable that the delicate rootlets of plants 
could grow and extend unless the soil had been softened 
and pounded by the digestive fluids and the gizzards of 
the earthworms and their neighbours. 

Seeing, therefore, that agricultural mould has all 
passed through the bodies of worms, and much of it 
through the bodies of other animals antecedently, we 
shall not be wrong in insisting that this so-called 
vegetable mould is mainly an animal excrement. The 
peculiar, sticky, glutinous quality of rich mould wheii^ 
moistened is' probably in part due to this fact. 

Although the amount of Animal life in the earth is 
considerable, it is as nothing compared with the richness 
of the soil in the lower forms of Vegetable life. The 
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dead and excremental matter become the food # inintite 
vegetable organisms, which abound in the soil to a very 
great extent This must be the case, for we know that 
saprophytes and their allies abound everywhere, and as the 
surface of theWrth is the common reservoir of all forms 
of life, it follows that these low vegetable microbes must 
be more abundant in the earth than elsewhere, and more 
abundant at the surface than deeper down. In Watson 
Cheyne’s edition of Fliigge’s work on micro-organisms 
(New Sydenham Society, 1890) this is very clearly stated :* 

* Enormous numbers of bacteria have always been found 
in the soil by the most various observers. Infusions 
made from manured field and garden earth, even though 
diluted 100 times, still contain thousands of bacteria in 
every drop, and the ordinary soil of streets and courts 
also shows the presence of large numbers. Bacilli are 
present in much the largest numbers ; but in the most 
superficial layers, and in moist ground, there are also 
numerous forms of micrococci.’ 

These micro-organisms of the soil are very active ^in 
producing changes in organic matter added to the soil. 
These changes are usually in the direction of oxidation,* 
occasionally the change is one of reduction. One thing 
is certain, that if the soil be sterilised by heat or other 
means, it is no longer capable of producing any chemical 
change in organic matter. This seems to be a fact of 
prime importance to the sanitarian. The oxidation and 
nitrification of organic matter in the soil is a biological 
question, pure and simple. It is an effect produced by 
the living earth ; a process analogous to fermentation, 
which Cobbett seems to have appreciated. 

Whether the nitrifying process which takes place in 
the soil is due to one or to many varieties of microbe is not 
settled, but the latter supposition is pi'obably correct, and 
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* ^eriments seem rather to point to the conclusion that, 
given favourable conditions — the free admission of air to 
a soil which is not unduly moistened — nitrification will go 
on. Many attempts have been made to isolate a nitrify- 
ing organism, and one of the latest, by Professor Percy 
Prankland and Mrs. Frankland, the results of which 
were communicated to the Eoyal Society in February 
1890, appears to have been successful, for these observers 
isolated a ‘ bacillo-coccus,’ the power of which in produc- 
ing nitrification appears to be most remarkable. Whether 
this bacillo-coccus is one of many having similar power, 
or whether it stands alone, is not known. 

It has been asserted that mould fungi are also 
active in producing the disintegration and oxidation of 
organic matter in the soil. It is possible, however, that 
ih^Bacillus mycoides, which forms threads closely resem- 
bling mycelium, has been mistaken for mould fungus. 
This bacillus mycoides is one of those which is constantly 
present, we are told, in garden soil. 

It has been conclusively shown by Flugge, Koch, and 
others that the microbes are most abundant in the super- 
ficial layers of the soil, and that they tend to disappear in 
the deeper layers. They are practically absent in the 
deeper layers, unless the earth has been deeply stirred or 
trenched, or unless sewer or cesspool has conducted filth 
to the deeper layers without touching the superficial ones. 

‘ Numerous filtration experiments on a large and 
small scale have shown most distinctly that a layer of 
earth ^ to 1 metre in thickness is an excellent filter for 
bacteria, and hence the purification of fluids from bac- 
teria must be * still more complete in cultivated, and 
especially in clay soil, and where the fluid moves with 
extreme slowness. Further, it has been repeatedly 
shown that wells which are properly protected against 
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“''' I ™ if, 

contamihafeion, from the surface and from the sia^, 

furnish a water almost entirely free from bacteria j 
that further, wells of water containing bacteria become 
the purer the rdo^re w^ter is pumped out, and the more 
ground ^ater conies in from the deep layers of the soil.’ 

The vegetable living mould on the surface of the 
earth is in short a filter of the most perfect kind. It is* 
very rich in saprophytic bacteria, whereas the subsoil at 
a depth varying from 3 to 6 feet is barren of bacteria, as 
well as of other kinds Of life. The subsoil is mineral, in- 
organic, and dead ; the mould upon the surface is organic, 
and teems with life. 

It seems to be an undoubted fact, and one which in 
sanitary matters is fundamental and of the greatest 
practical importance, that, from the point of view of 
microbial life, the first fezv inches of the soil are, so to 
say, worth all the rest. 

Anything which is thrown upon the surface of the 
ground soon disappears. 

This is especially the case with water. The absorb- 
ing power of soil for water varies according to its mineral 
constitution. Loose sand and chalk absorb water very 
readily, and clay less readily, but the absorbing power 
of vegetable mould, or humus, as it has been called, is 
infinitely greater. Humus is said to ib© able to absorb 
from 40 to 60 per cent, of water, and to hold it very 
tenaciously. This is from two to three times as much 
as the most porous dead mineral soil is capable of absorb 
ing. We all know that in times of heavy rain it is 
infinitely rarely that, we see water lying in pools on the 
surface of cultivated soil, whereas it soon collects on road- 
ways and paths, which are made of dead mineral matter. 
The tenacity with which mould retains water is due to the 
fact that the water is absorbed into the ii^terior of millions 
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of vegetable cells, and is not merely held by capillary 
attraction in the interstices between small mineral 
particles. It is the swelling of individual cells which 
forms so effectual a barrier to the passage of bacteria. 

Not only water, but everything else when thrown 
upon the soil, disappears sooner or later. Such things 
as pieces of wood, horn, or leather, about the toughest of 
organic materials, become softened and permeated by 
fungoid growth, and finally crumble away. In some 
parts of the country, rags of all kinds are largely used 
for manure. Through the autumn and winter these 
may be seen lying on the surface, but when in spring 
the tilling of the land goes forward, and the fermenta- 
tion of the soil commences, the coarsest of these rags 
disappear. If wood, leather, and rags disappear, leaves 
and animal excrement disappear, as we all know, far 
more readily. The disintegration is forwarded by birds, 
insects, worms, and their allies, and what was the excre- 
ment of a large animal becomes, as it were, the excrement 
of many small ones, until finally, by the action of sapro- 
phytes and fungi, these organic matters become fertile 
‘humus,’ which is the 'permanent source of wealth 
in any country, the source whence we derive all the 
materials for our food and clothing. 

The question whether among the bacteria which are 
found in the soil some may not be hurtful to mankind, 
is a question of great interest and importance. If 
disease-causing organisms find their way into the soil, 
may they not multiply or at least continue to live, and 
then prove a danger to health ? There can be no doubt 
that pathogenic organisms do exist in the soil, but their 
power for harm would seem to be practically very small 
indeed ; and to regard the soil as dangerous because 
some pathogenic organisms may lurk in it, would be 
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about as rational as it would be to condemn Vegetable 
food because of the occasional dangers of hemlock, 
aconite, or the deadly nightshade. It is well known 
that if soil be inoculated into some of the lower animals, 
such as guinea-pigs, fatal results will follow from malig- 
nant cedema and tetanus; and also that earth, and" 
especially street-mud, if ground into wounds in the 
human subject, may cause similar diseases, and the 
death of the victim. It is equally well known, however, 
that the workers of the soil, agricultural labourers and 
gardeners, are amongst the healthiest classes of the com- 
munity, and that they are not credited with any diseases 
which are special to their calling. The disappearance of 
malaria as a real soil-poison and its proved dependence 
upon the mosquito is the last interesting discovery in 
this connexion. It seems to be a fact that the great doc- 
trine of ‘ the survival of the fittest ’ holds good for mi- 
crobes in the soil, as for all other organised things every- 
where ; and that organisms which flourish in the hun^n 
body, languish and cease to multiply in the soil, where the 
conditions are upsuited for their multiplication or even 
for their survival. They get overgrown by saprophytic 
microbes, and even if they do not die the risk of their 
finding their way into the ground water is practically 
nil, for we have seen that humus is t|ie best of filters. 

The life-history of at least one microbe, which un- 
doubtedly flourishes in the human intestine, has been 
very carefully studied by many observers, and it may 
profitably occupy our attention for a time. This is the 
so-called spirillum of Asiatic cholera, the ‘ comma 
bacillus ’ of Koch, of which we have heard so much, and 
which is now generally accepted as being the causa 
causans of the disease. The subject is brought forward 
merely as the life-history of a microbe which undoubtedly 
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'‘flourishes in the human intestine, and has not been 
found except in aseociation with a deadly disease. This 
microbe, which has been met with exclusively in the 
dejecta of cholera patients, is easily cultivated on gela- 
tine or potatoes, in neutralised meat infusion, on blood 
serum, and in milk, its growth being unaccompanied by 
any disagreeable odour. Growth ceases when the in- 
fusions become very dilute, and in water growth only 
takes place at the margin where there is an accumula- 
tion of nutrient material. Growth is able to take place 
with a very limited supply of oxygen, as is shown by its 
multiplication in the intestine, and it is most active when 
the temperature is high, viz. 80° to 40° C. Koch has 
made the very interesting observation that comma bacilli 
die very rapidly when dried. A cultivation if spread out 
upon glass and exposed to the ordinary temperature is , 
dead and incapable of further multiplication in a very 
few hours. Hence it is inferred that no living comma 
bacillus can exist in dust, and that the transport of living 
comma bacilli through the air is impossible. 

Another factor very unfavourable to the growth of 
comma bacilli is the presence of saprophytes in lar^e 
quantities ; under these circumstances they are over- 
powered, and die, out. ‘ If the saprophytes are in excess 
in the first instance, or if the sum total of the conditions 
of life are not very favourable to the comma bacilli, the 
latter do not multiply at all, but the saprophytic bacteria 
lead rapidly to the death of the comma bacilli present, 
either by using up the nutrient material or by producing 
poisonous products’ (Flfigge). If, however, the bacilli 
be kept moist in the absence of saprophytes, they may 
be kept alive for months. Low temperature (freezing) 
does not kill them, but merely suspends their vitaKty ; 
temperatures over 60° C. soon kill them. 
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, tf the baeilli»find their into pure^rnnmtfg^wller, 
or wells ot ‘ pure water, it is probable that multipheation 
never occurs. In the case of stagnant water, however, 
in the bilge-w^ter of ships, in the water in harbours, 
which is often extremely dirty, it is probable that the 
comma bacilli may retain their vitality for a much longer 
time ; and in the case of a tank in India, ‘ where the 
small amount of water was not only employed for bath- 
ing, drinking, and cooking, but also for washing the 
linen and for the reception of the contents of the Wkter- 
closets, Koch was able to demonstrate such a large 
number of comma bacilli that it seemed likely they had 
multiplied to a great .extent in the tank, and that their 
presence was in all probability the source of infection of 
a number of cases of cholera which occurred at a later 
period among those persons who lived in the neighbour- 
hood’ (Fliigge). 

Supposing comma bacilli to exist in dejecta, what is 
the best way to stop their multiplication and acciden|al 
passage into drinking water ? Clearly to dry them and 
place them with saprophytes. If they be buried in 
the upper layer of vegetable mould the sun will dry 
them ; or even if it be raining the living filter will stop 
their passage downwards. The growth of saprophytes 
will kill them ; and if the ground, be cultivated, the 
comma bacilli will be destroyed and nitrified, and pass 
upwards into the crop, and not downwards into the 
wells. If, on the other hand, the dejecta be mixed with 
water, and be taken in an impermeable pipe through the 
living humus of th^ surface, to the dead mineral subsoil 
where the sun does not reach to dry them, and where 
saprophytes to eat them up exist not, the danger of their 
finding their way through interstices and cirevices into 
drinking water appears to be very great indeed, especially 
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if the dirty water be in a cesspool which leaks under 
pressure, as is explained elsewhere. 

That the under layers of the soil are a very inefficient 
barrier against filth contamination has been demon- 
strated in all our large towns, and especially in London. 
In that city the lower rooms of the houses are almost 
universally below the level of the street, and the house 
drains leave the house at the lowest point to reach the 
sewer at a lower level still. As underground drains, 
however well laid, are sure to leak in time, their contents 
escape ; and water continually escaping at one point 
is sure to work a channel for itself, and take its 
natural course to the nearest stream or well. Still more 
is this sure to happen if the house drain leads to a cess- 
pool, a contrivance which necessity invented as soon as 
we had water under pressure, and began to use it as our 
only scavenger. 

In London, a city renowned for its innumerable wells, 
we have had to close every one of them, and as the 
excessive dirtiness of the air makes rain-water not avail- 
able for domestic purposes, we have become absolutely 
dependent upon the water companies, and it is only 
quite recently that the public has become alive to the 
fact that the causes which poisoned the surface wells 
are equally poisoning the Thames and the Lea, and the 
other sources of London water. No thinking being can 
feel easy about the London water-supply, and it is to be 
hoped that some day the public mind will be roused to 
an appreciation of the fact that if we want pure water 
we must make spme serious attempt not to foul our wells 
and streams. 

One cannot but feel that in our sanitary arrange- 
ments we have not sufficiently distinguished between the 
living mould of the surface and the dead earth of the 
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subsoil. The living mould is our only efficient scavenger, 
which thrives and grows fat upon every kind of organic 
refuse ; our only efficient filter, a filter which swells and 
offers an impassable,. barrier to infective particles, a filter 
which affords a sure protection to our surface wells. 
When we perforate the living humus with a pipe, and 
.take our dirty. water to the subsoil, we, as it were, prick 
a hole in our filter, and every chemist knows what that 
means. 

The amount of cKrbonic acid in the air has been 
taken by some as an index of the organic impurity of 
the soil ; but it is tolerably certain that it would be 
dangerous to draw any conclusions as to the wholesome- 
ness or unwholesomeness of a soil from the estimation 
of carbonic acid only. Just as nitrates in water show 
us that nitrogenous matter has been oxidised and ren- 
dered harmless, so carbonic acid in soil air shows us 
that carbonaceous matter has been oxidised. 

The carbonic acid, as an index of the respiratioij^ of 
the soil, may often be regarded as a measure of its 
fertility. It is always most abundant in porous soils, 
and may be partly due to the action of vegetable acids 
on previously formed carbonates. 

Pettenkofer found that the ground air of Sahara 
was identical in composition with tl|e atmosphere ; and 
Dr. Hunter Stewart found far more carbonic acid in the 
rich humus of the grounds of the Eoyal Infirmary at 
Edinburgh than in the stiff, clayey, and comparatively 
unproductive soil of the grounds of HerioPs Hospital, 
close by. It is tolerably certain that the fertility of 
soils containing organic matter can, by the produc- 
tion of green-leaved plants, be made use of to freshen 
the air round our dwellings to a degree which must 
much more than counterbalance any theoretical fouling 
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the air by the escape of carbonic acid from the, 
soil. 

We hear a good deal of the dangers of ‘ impurity of 
soil,’ and it is well to bear in mind that tillage is a safer 
remedy than concrete. 

The desert of Sahara, it must be remembered, will 
not support life ; and notwithstanding the purity of its 
ground air, which might prove an attraction to some 
sanitarians, there are doubtless others who prefer to run 
' their risks of longevity among the luxuriant verdure of 
England, a verdure which is largely due to the organic 
matter in the soil. 

Doubtless in cities, the soil of which is permeated 
by a network of broken and leaking sewers, the soil gets 
dangerously foul, and impermeable foundations for the 
houses are, on theoretical grounds, most advisable. This 
foulness, be it remembered, is caused by unscientific 
methods of filth disposal, and the sealing up of the filth 
by concrete is no wise remedy. It is analogous to the 
leaden coffin, which merely prevents oxidation and puri- 
fication. The more filthy the soil of a city becomes, 
and in proportion to the extent of surface which is 
hermetically sealed, so is the risk of getting dangerous 
emanations from vent-holes accidentally made in the 
impermeable cover. It must be remembered, however, 
that the doctrine of dangerous soil-emanations in cities 
is a doctrine which has much inherent probability, 
although the evidence drawn from practical experience 
is of the flimsiest. No little mischief has been done in 
sanitary matters by pushing theories to their apparently 
logical conclusions without applying the check of prac- 
tical experience. 

In order to keep the soil healthy, to keep up its 
appetite for dirt and its power of digestion, the only 
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thing neceSiaty ^ tillsige. Well-cultivatad soih%i^S is 
compelled to produce good crops, has never yet been 
' convicted pf causing any danger to health. 

Sanitation ^s purely an agricultural question, and in 
the country, where eVery cottage has, or should have, its 
patch of garden, there ought to be no difficulty in the 
daily removal of refuse from the house, and in applying 
it to agricultural purposes, without any risk of con-^ 
taminating the water-supply. Given the patch of garden, 
the only thing necessary to bring about this, the-only* 
complete form of sanitation, is the will to do it t- the 
will, that is, to do a profit to one’s self, without the 
possibility of damaging one’s neighbour. This, unfortu- 
nately, is rarely forthcoming, in spite of the Christian 
religion and the Education Act, and we go on, even in 
country places, polluting our streams and wells, with 
our minds agitated, as well they may be, as to when our 
water will become too poisonous to drink, and where we 
shall turn for a pure supply in the future. 

Sanitation is a purely agricultural and biological 
question. It is not an engineering question, and it is 
not a chemical question, and the more of engineering 
and chemistry we apply to sanitation the more difficult 
is the purifying agriculture. This, at least, has been 
the practical result in this country. 

The only engineering implements'Vhich the cottager 
with a bit of garden requires for his sanitation are a 
waterpot and a spade, and if his garden be an allot- > 
ment away from the cottage, a. wheelbarrow may become 
necessary. The cottager, to whom the produce of his 
bit of land is a matter of consequence, will endeavour, to 
fertilise as much land as possible with the organic refuse 
at his disposal, and as long as this endeavour is made 
there need be no fear of failure, eith<^ from the agri- 
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^i|ltural or sanitary point of view. When, however, ah 
engineer, by means of water under pressure, has collected 
the organic refuse of a province at one spot, has diluted 
it a thousandfold, and endeavours to submit it to a 
mock purification by means of the least amount of land 
possible, failure is inevitable, both in the agricultural 
and sanitary sense. It was in 1848 that the advice to 
‘ drain ’ was tendered with a light heart by the pioneers 
of 'modern sanitation, who thought it would be an easy 
thing to purify the sewage and make a profit from it. 
The Thames, the Liffey, the Clyde, the Mersey, and the 
Irwell are a standing testimony to the failure of these 
great engineering schemes, and one of the last engineer- 
ing schemes put forward with regard to the sewage of 
London, viz. to convey it all to the Essex coast and cast 
it into the sea, is not only a most lame and impotent 
conclusion, quite unanticipated by the pioneers of ’48, 
but it is an experiment which, like our previous experi- 
ments, may be productive of unforeseen results. 

The engineer of the present day, when dealing with 
sewage, appears to think that one may ‘ as well be hung 
for a sheep as a lamb,’ and he is ever ready to tender 
the advice that ‘ if you are going to make a mess, it is 
well to make a big one.’ It is quite characteristic that 
this last scheme for dealing with the London sewage 
contemplated dealing not only with the material which 
is collected by our present system of sewers, but proposed 
to take that of other and adjacent systems as well. 

The people of Berlin have in this respect shown 
themselves wiser than the peojfie of London, because 
they have taken 'their sewage to several points instead of 
collecting it all at one spot. 

The panacea for all sanitary ills has been and still is 
‘ drainage,’ and the only scavenger that is in favour is 
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water, notwithstanding the fact that ; sanitation |)i}^ >^ter 
has for its main characteristic ‘incompleteness/ The 
work is begun and never finished. Our houses are 
flushed, but we pay for it by fouling every natural source 
of pure water, ^whether river or surface well. If there 
come an outbreak of typhoid, we, as often as not, find 
the ‘ drains ’ are to blame, but, as a matter of fact, we 
prescribe ‘ more drains ’ as the remedy. 

The author has asked his friend and former pupil, ' 
Mr. F. W. Wells, M.B., to go through the official reports 
which have emanated" from Whitehall since 1856, and 
make an abstract of the chief outbreaks of typhoid fever 
in this country which have been reported by the medical 
officers of the Privy Council and the Local Government 
Board. This Mr. Wells has done in a most painstaking 
and methodical manner, but the tables which he has 
constructed have been omitted as unsuited to the present 
volume. A perusal of these tables showed that there is 
one factor common to all these outbreaks, viz. the mix- 
ing of excremental matters with water. This mixture 
generally leal^s to the well or rivulet or water-pipe 
which supplies the drinking water, which water has not 
unfrequently been sold under the name of milk, and the 
result is an outbreak of typhoid. Or the mixture putrefies 
in a cesspool or sewer, and the gases, finding an entrance 
to our houses, cause an outbreak ofe typhoid. There is 
no doubt whatever that whenever excrement is mixed 
with water we are in danger of typhoid. Typhoid was 
not recognised in this country until the water-closet 
became common. We, doubtless, manufactured typhoid 
in a retail fashion in old days, but with the invention of 
the water-closet we unconsciously embarked in a whole- 
sale business. 

We had not been at this work many years before we 
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ai^ognised that the water-closet poisoned all sources of 
water. We have had to go far afield for drinking-water, 
and the result has been that, as we have left off consuming 
the springs which we have wilfully poisoned, the amount 
of typhoid has somewhat abated. When the more remote 
sources of water get poisoned in their turn — as with our 
increasing population, and our methods of sanitation, is 
inevitable — the present comparative abatement must, one 
would fear, cease. 

The foregoing observations apply, be it observed, to 
.cholera equally with typhoid. 

It is comparatively recently that we have learnt to 
recognise the dangers which result from the putrefaction 
of a mixture of excrement and water in a sewer or cess- 
pool. The ingenuity of sanitary engineers has been 
exercised to save us from these dangers, and they have 
given us what they are pleased to call self-cleansing 
sewers, innumerable forms of trap, endless methods of 
ventilation, and disconnexion on scientific lines, until 
the medical officer of health is expected to have at his 
fingers’ ends all the knowledge of a patent agent and a 
plumber’s foreman. If apparatus never wore out, if 
ventilators never got stopped up, if traps never got un- 
sealed by leakage, evaporation, or other cause, one might 
feel secure against the enemy which is ever at our gates, 
provided the study of Bacteriology did not lead us to 
recognise that a few feet of filthy pipe may be as dangerous 
as a mile, and that a trap may possibly serve, especially 
in hot weather and when the family is away, as a most 
efficient ‘ cultivating chamber.’ 

It is commonly urged by those who defend our pre- 
sent methods of sanitation that, as we must of necessity 
provide some channel for the escape of slops from our 
houses, it is false economy not to make these channels 
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CAi^y ©T^y&ing ; or, in other words, that, as se^^ts are 
a necessity there is no harm in making them a Wgg#: 
rmisahce HHah they necessarily must be. It is difficult 
foy the authoytto follow this argument, and he Wuld 
submit; some reasons why every effort should be made to 
keep excremental matters out of the sewers. ; 

1. Excrement is the only ingredient of sewage against 
which dangerous infective properties haVe been proved 
again and again. It is the ingredient which, when 
mixed with water, finds its way to our drinking Wter' 
and causes typhoid and cholera. Sewage without excre- 
mental matters is neither offensive nor unwholesome 
unless it be allowed to putrefy. It stands in the position 
of a ‘ suspect ’ rather than that of an habitual criminal 
against whom no end of previous convictions have been 
proved. 

2. If excremental matters were stopped out of our 
house drains we could, in country places, often have 
recourse to the old practice, of allowing our househ|jld 
slops to run in open gutters, concerning the ventila- 
tion of which there could be no doubt, and the gutters 
might be subjected to the wholesome discipline of a 
broom and the purifying influences of sunlight and dry- 
ing winds. 

8. If excremental matters be stopjged out of the house 
drains, the total volume of sewage to be dealt with, 
would be diminished by at least one-fifth, and this surely 
would, be a great gain. We should deprive the sewage* 
of just those higredients which give most trouble to the ; 
sewage farmer by clogging the pores of the ground, and 
we should leave the sewage very ‘ thin ’ and admirably 
suited for downward filtration. It seems to be an ac- 
knowledged fact thet, for the application of sewage to 
the land, the more watery it is and th| more completely ,, 
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fiolid matters are strained out of it, the simpler and 
more satisfactory the processes become. 

4. Another class of objections which has been made 
to the exclusion of solid excrement from house drains 
has reference to the so-called ' manurial value ’ of sewage 
and its constituents — that excreta without the total 
urine are of low manurial value, and that the stopping 
of excreta out of the sewers lowers the manurial value 
of the sewage., ‘Manurial value’ is a term used by 
chemists to express the amount of nitrogen that may be 
present. Now one does not doubt the ability of chemists 
to make a quantitative estimation of nitrogen, nor their 
power of informing farmers of the extent to which they 
may or may not have been cheated when they purchase 
artificial manures, but it is evident that the real practical 
manurial value depends, not only upon the amount of 
plant-food present, but also upon whether the plant-food 
is present in a form in which it can be digested and 
exhaustively utilised by the j)lant. For the latter in- 
formation, which is of the highest importance, the 
author would sooner apply to a practical farmer or 
gardener than a chemist. 

A chemist, for instance, who had regard to his 
analyses and nothing else, might tell us that nutshells 
had a certain dietetic value ; but ordinary men and 
monkeys know better than that. 

He might tell us that gin was richer in certain dietetic 
ingredients than ginger-beer, but we know that ginger- 
beer is the better article of diet. 

Again, guano has a far higher manurial value than 
‘ rich garden mould such as is got by mixing earth 
with organic refuse ; but if we do not dilute our guano 
to the same level, so to say, as our rich garden mould, 
we may kill our plants. To declare that rich garden 
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mould is of low manurial value is absurd, beckti^ we 
know that in it plants of all kinds reach the highest 
development which is attainable. Farmers and market 
gardeners will tell you that artificial manures have * got 
no bottom in them,* that their use is, so to say, a specu- 
lation ; and if climatic conditions are unfavourable when 
the artificials are applied, the money spent on them is 
lost for ever. With organic refuse, however, the case 
is entirely different, and the effect of tlje application of 
organic matter, especially of human origin, to the soil i^ 
plainly discernible for three or four years. Solid organic 
matter is little liable to be washed away, it nitrifies 
slowly, and doles out the nitrates to the roots of the 
plants in proportion as they are needed. 

It is necessary to say, emphatically, that the manu- 
rial value of human excrement is enormous, and that 
it produces all kinds of fruits, flowers, and vegetables 
in the highest perfection. Speaking from a practical 
experience of twenty years, my belief is that soil can- 
not be made more fertile than by mixing it with solid 
exeremental matter. 

It is quite true, no doubt, that the manurial value of 
urine is very great, but being fluid it is not so easily 
retained at the spot where the agriculturist wants it ; 
and we know that when fresh and undiluted it is very 
dangerous to herbage. The fact is Uhat plants absorb 
their nutriment from very dilute solutions ; and it has 
been found that a fluid containing about 0-2 per cent, of 
solids is the optimum for plant culture. Ordinary urine, 
therefore, which contains 4 per cent, is twenty times too 
strong ; but if it be applied to the soil in its state of 
optimum dilution, much of the liquid will necessarily 
soak out of the reach of the roots. 

Manurial value is a practical matter rather than a 
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chemical problem, and there is no doubt whatever that 
those who assert* the manurial value of earth-closet 
manure to be low are making a very serious practical 
mistake ; and there is no doubt that arguments based 
on the theoretical manurial value of sewage as a whole, 
or of its several ingredients, are worthless in helping us 
to decide whether it is advisable or otherwise to keep 
solid matters out of the drains. 

What use is there in discussing the ‘ manurial value ’ 
of sewage in the face of the deliberate declaration of that 
eminent agriculturist, Mr. Clare Sewell Bead, made 
in the ‘Journal of the Royal Agricultural Society'? 
* Sewage,' says Mr. Read, ‘ has come to be regarded by 
all sensible people simply as a nuisance to be got rid 
of.’ ' And he goes on to state that, owing to the un- 
manageable quantities of water which have to be dealt 
with, sewage is ruinous to all grain crops and all other 
farm crops except rye-grass. 

The composition of sewage as it flows from towns is 
so doubtful, and must be so variable, that no sensible 
man would let it run over his farm. Chemicals and 
antiseptics are very abundant at the present day, and 
they are very largely used to lessen the dangers which 
are inherent in our present system of sanitation. Anti- 
septics, however, which stop the growth of putrefactive 
microbes, also check the growth of nitrifying organisms, 
and are deadly poison to plants. All town sewage is 
liable to contain dangerous chemicals which must render 
the ‘ manurial value ’ a very minus quantity, the presence 
of nitrogen notwithstanding. 

As it is idle t6 discuss the theoretical manurial value 
of a practical nuisance which no sane farmer would take 
as a gift, it is imperative for us to discover means, if 
possible, by which those ingredients of sewage which 
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have eErichmg power for the loil may be^savidf for* 
the benefit of the cultivator ibiid consumer. ^ 

Prom every point of view — scientific, sanitary, inorai, 
eeonomic—tlie', author feels strongly that dwellers in the 
countiy should take warning by the towns. They should 
revert to the cleanly and decent habits of our forefathers, 
and keep the sanitary offices away from the main strne- 
ture of the house, and not, as is the dangerous custom of 
the present day, bring them almost into the bedrooms. 
They should keep solid matters out of the bouse drains, 
and see that they are decently buried in the living earth 
every day, and they should replace the drains by gutters 
and filter all the household slops by applying them to 
the top of a different piece of cultivated ground every 
day. Whether an ordinary watering-pot, or a tank 
upon wheels drawn by a horse, is necessary for accom- 
plishing this latter object will depend upon the size of 
the establishment ; but only those who have systema- 
tically pursued this plan can know the vigour w^l^oh 
is imparted to hedgerows, shrubberies, fruit trees, or 
forest trees by a tolerably frequent dose of household 
slops. There is no difficulty in doing this, provided the 
will be present— the will, that is, to combine your duty 
towards your neighbour with an act which is profitable 
to yourself. 

Finally, to dwellers in the country, whether squires 
who are the owners of broad acres, or occupants of 
modest villas with a garden, or, still more, to cottagers 
with an allotment where it ought to be, round thoj 
cottage, the following principles of action are recom- 
mended : — 

1. That sewage being a nuisance, although a neces- 
sity, it is to our interest not unnecessarily to increase its 
quantity or its offensiveness. ^ 
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' ' 2. That excrement should be kept out of the drains, 
for by doing this the putrefaction of the solid is prevented 
and the purification of the liquid by filtration through 
the earth is effected with ease which is proportionate to 
the thinness of the fluid. 

3. That all solid matter should be removed every day 
from the immediate neighbourhood of the house and 
buried in the top layer of cultivated ground. Household 
slops should be poured on to the surface of the garden, 
and the mistake of attempting wluit is known as ‘ subsoil 
irrigation ’ must not be made. 

If these directions be followed, it is evident that by 
no possibility can one be troubled by sewer gas, and it 
would probably be no longer dangerous to drink from 
surface wells. 

The practical experience of the author in dealing 
with sewage in the manner which is here advocated will 
be dealt with at some length in a subsequent chapter. 

Although the author is addressing himself to dwellers 
in the country, he would like to say to town-dwellers 
that complete sanitation is impossible, unless cultivated 
land be brought into tolerably close relationship with 
the dwelling. At present our sanitary arrangements are 
magnificently begun, and seldom completed, and while 
we almost uniformly leave a most dangerous loose end to 
our sanitary measures, we shut our eyes to it, and blow 
the trumpet of self-satisfaction as if the sanitary mil- 
lennium had begun. The Allotment Act, as affording an 
outlet for organic refuse, ought not to be without its 
effect upon sani^tion, and it is to be hoped that the 
masses will some day wake up to the great importance, 
from the moral and sanitary standpoint, of providing 
every dwelling with an adequate curtilage. As things go 
at present, there is very little doubt that the agricultural 
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labourer with his cottage and garden and 125‘/u Veek 
is infinitely better off than the town artisan on 25^., who 
pays dearly for pigging it in overcrowded rooms, in 
which a cleanly and decent existence is impossible. 

In a recent volume of the ‘ Transactions of the Sani- 
tary Institute ’ is a very interesting paper by Dr. Sykes, 
who quotes Dr. Corfield, who, in his turn, is quoting Sir 
Henry Acland, to the effect that the disappearance of 
the great cities of antiquity was due to pestilence rather 
than war. We must, all admit the possibility ot such 
an assumption, and certainly no one can ponder upon 
the disappearance of Egyptian, Babylonian, Assyrian, 
Greek, and Eoman civilisation without speculating upon 
the cause, and without applying the lesson to ourselves, 
and asking, how much longer is our British civilisation 
to continue ? 

Nationalities seem as mortal as the individuals which 
compose them. 

If great nations are destroyed by neglect of sanitary 
laws, and if prolonged national life is indicative of sohnd 
sanitary measures, there is at least one race upon the 
globe which is worthy of profound study by all who con- 
cern themselves with public health. This race is the 
Chinese, who have seen all the nations of antiquity in 
and out, who were probably a great people in the days ^ 
of Moses and before, and whose Hhrifty myriads are 
even now successfully contending with the British race 
in America and Australasia. The Chinese, as is well 
known, have had to contend with national calamities of a 
most stupendous kind. In our own days we hear of floods 
and famines which claim their millions of victims, and 
yet the race continues to increase in such a way, and to 
overflow its natural boundaries to such an extent, that it 
is certain, even without the exact returns of a Eegistrar- 
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(^nerat that the Jbirth-rate must very considerably 
exceed the death-rate, and must have done so in an 
average way during the three or four thousand years 
that the Chinese nation has existed. 

’ There is little doubt that, unless we mend our ways, 
the Chinese will see us out, as they have seen the other 
great nations of the world out, and the reason for this 
belief is obvious. The Chinese are the most thrifty 
nation in the world. In China nothing is wasted, and 
all organic refuse is ultimately returned to the soil. 
Even the dead bodies of the Chinese who die abroad are 
returned to China for burial. Agriculture is, in China, a 
sacred duty, and the Chinese have got a firm grasp of 
the elementary principle that, if the fertility of the earth 
is to be maintained, we must constantly replenish it. 
The nineteenth volume of the Health Exhibition litera- 
ture contains a most interesting series of papers on* 
China, by Surgeon-General Gordon, Mr. Hippisley, and 
Dr. Dudgeon, of Pekin. The papers by Dr. Dudgeon are 
especially woi\hy of study, for many years of residence 
among the Chinese have impressed him with the fact 
that we have much to learn from them. 

The question of our duty to the soil is fundamental 
in sanitary matters. If we starve the soil and turn our 
fertilising materials into the sea, we may rid ourselves ' 
(though this is doubtful) of filth diseases for a time; 
but it is by no means doubtful that we shall ultimately 
replace filth diseases by those diseases that are bred of 
starvation. How soon this will happen no one can say, 
but that it will happen eventually seems to me as certain 
as is the axiom, ‘ Ex nihilo nihil fit.’ Do not let us com- 
mit the great blunder, when dealing with this national 
question, of forgetting that the life of a nation ought to 
be measured by centuries ; do not let us make a suicidal 
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use af a paltry fifty years’ statistici, aad becafli^ ^ne 
figures of the last decennium happen to be favourable, 
conclude therefrom that all our sanitary principles are 
ri^t. ' ; ;; ; ' . 

Perliaps some one will say, ‘ How ridiculous to hold 
up the Chinese as an example! The Chinese masses 
are acknowledged to be exceptionally filthy in their; 
customs and habits.’ This, perhaps, is true, but I am 
sure that the reader will not make the error of confound- 
, ing principles with details. The Chinese principle of 
retm-ning all organic refuse to the soil is, there can be 
no doubt, absolutely sound. The Chinese details may 
be filthy and susceptible of improvement. In this 
country the details of our domestic sanitation are refined, 
elegant, and ingenious. It is the principle subserved 
by these details which is absolutely rotten. The main 
problem of sanitation is to cleanse the dwelling day hy 
without fostering starvation. This can only be . 
done by returning all organic refuse to soil, an^ 
the perfecting of the details, by which this duty is to 
be done, is the most important work of the modern 
sanitarian. 

This, question is a national one, and concerns us all. 
Every country squire ought, in these matters, to set a 
good example to his tenants. If he does not set the 
example of increasing the fertility of the soil by the daily . 
addition to it of all the organic refuse of his country 
mansion, he cannot command our sympathy when he 
goes without his’ full rent. If a landowner embarks on a 
great building scheme, he ought to keep the sanitation , 
in his own hands. If a well-known landowner had done 
this — if he had preserved his autonomy on his own 
estate, and if he had, by a rational use of the railway, 
transferred the daily scavengings ’ of hi§ valuable Cit/ 
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estate to his broad acres in the country, perhaps his 
right’Of-way on his London estate would not have been 
contested, and perhaps he would not have been obliged 
to remit 25 per cent, of his agricultural rental. As 
it is, he allowed the vestry to do his sanitation for him, 
and by so doing lost his autonomy. Who can see how 
far the process of confiscation which has set in will 
ultimately reach ? 

This question has an immediate personal interest for 
all who derive their income from the soil. The clergy 
would do well to enforce by example as well as by precept 
the old injunction, to ‘ replenish the earth and subdue 
it.’ If they do not, they must expect to go without 
their tithes. Improvement in this direction is only to be 
attained by rousing the public conscience. So soon as 
the majority of individuals are impressed with the fact 
that it is wicked to foul our streams and starve our soil, 
and that our individual responsibility does not end, even 
though the fouling and starving be done by a ‘ Board,’ 
so much the better will it be for the public health and 
national wealth. Parliament has compelled us to hand 
over our responsibilities to public authorities, with the 
consequence that the individual has lost his liberty and 
independence, and is drifting into a condition of sanitary 
imbecility. Let us not forget that the present state of 
our rivers is the direct result of Acts of Parliament. 
Let us not forget that Parliament, which wasted its 
time and our money in passing that .most inoperative of 
all Acts, the ‘ Kivers Pollution Act,’ scavenges its own 
palace direct ,into the Thames ; as though Imperial 
Parliament could hand over its responsibilities to a 
Local Board ! It is hardly credible that such a condi- 
tion of things could exist outside the libretto of a comic 
opera. 
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A respect for the purity of ’^ater should be enforced 
in our Board schools and churches ; and that powerful 
party in the State— the Temperance party — would do 
well to devote some of its energies towards ensuring that 
the beverage which it champions should be in all places 
a safe one to drink. As it is, one has only to walk about 
the country to see that our streams and rivulets are: 
universally regarded as receptacles for rubbish and im- 
purities of every kind. 

This question is a national question of the first im- 
portance. A nation that fouls its streams and starves 
its soil is in danger of poisoning and inanition. A nation 
which imports a great part of its food and a great part of 
its manure, and systematically and by Act of Parliament 
throws all its organic refuse into the sea, is living oli its 
capital. Our capital just now is undoubtedly considerable, 
but we are in a fair way to run through it ; and when 
we have done so who can forecast the future ? 

In connexion with the power of ‘ the Living Earth ’ 
to deal with organic fluids, a very interesting series of 
experiments has been made at the author’s suggestion 
by Dr. Wells on the filtration of urine through earth, 
and what follows is an abstract of Dr. Wells’s report on 
the matter. , 

A conical metal vessel (fig. 7), 2 ft. 6 in. in length, 
1 ft. in diameter at the base, and perforated at the apex, 
was filled with dry earth. To this was added day by day 
an amount of urine averaging about half a pint. In the 
first three experiments, made between July 1890 and 
February 1891, fifty-nine separate analyses were made 
of the urine comi^itted to the filters, involving the 
estimation of urea, sodium chloride, organic and mineral 
residues, and in subsequent experimeiits the averages 
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^6f these analyses have been regarded as sufficiently 
accurate for purposes of comparison between urine and 
filtrate. 

In the first experiment the following results were 
obtained : 200 oz. of urine were added to the filter, of 
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which 73 oz. appeared as filtrate, the remaining 127 oz. 
representing what was lost by evaporation plus what', 
remained in the filter. The average specific gravity of 
the urine was 1021-4, that of the filtrate 1011. The 
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total solidB of the* urine averaged 4-44. pet c^nt., of ^hiih 
3*45 I)e|: oenit. were organic and 0*99 per cent, inorganic, 
while the t(4|l' solids of the filtrate averaged 1*73 per 
cent., of which 1*069 was organic and 0*710 inorganic. 
The chlorides iri' the ' urine averaged 1*09 per cent., 
and in the filtrate 0*67 per cent. The total solids 
of the urine added would be nearly 9 oz., and the total 
solids of the filtrate obtained about oz., ^o that 7|oz. 
of solid residue were left in the filter. I'he appro- 
priation of these 7f oz,^f residue by the filter will be 
again referred to. 

The surface of the filter, when the nose was closely 
applied, smelt distinctly ammoniacal ; but the filtrate, 
although of deep colour, could be evaporated to dryness 
without offensive smell. 

None of the filtrates, after standing for weeks exposed 
to the air, underwent any putrefactive change, nor did 
any of them give off offensive smell when evaporated to 
dryness. In colour they have varied from an almost 
colourless filtrate to a yellow or deep reddish-browm 
In order to ascertain whether the colouring matter was 
of a urinary nature, part of the filtrate obtained from 
the first experiment was sent to Dr. MacMunn, of Wolver- 
hampton, who kindly examined it, and has furnished 
the following report of his examination : — 

‘A total absence of normal uriiAry pigmOnt and 
chromogen— that is, no urobilin, no indican, &c. The 
colour is probably due to the presence of some humus 
substance deriv^ from the earth through which it has 
been filtered.’ 

Other experiments were made with mould that had 
been previously used, an interval of five months having 
elapsed,, during which tlie mould had remained intact. 
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One hundred and nine ounces of urine were added, of 
average specific gravity 1024*3, with the following per- 
centage analysis: — Urea, 2*6; chlorides, 1*2; residue, 
5*48, being organic 4*12, mineral 1*35. Twenty-four 
ounces of filtrate were obtained, of a uniform specific 
gravity 1035, with urea 0*2 gram per cent. Thus the 
power of the filter to change the urea was as great as 
ever. Of chlorides there were 1*5 per cent., and residue 
6*07 per cent., being organic 3*37 and mineral 2*70 per 
cent.-— that is, the mineral residue of the filtrate was 
exactly double the amount of that in the urine ; and it 
was evidently not due to chlorides, the respective average 
percentages being— urine, 1*2 ; filtrate, 1*5. It seems pro- 
bable that the 7-^ oz. of residue left in the filtrate during 
the five months’ interval had to a great extent nitrified 
and become soluble. Given an ammoniacal solution and 
garden soil, we have the readiest means of inducing 
nitrification. And, testing the filtrate qualitatively with 
ferrous sulphate and sulphuric acid, there was abundant 
evidence of the presence of nitrates. 

Allusion may also be made to an experiment intended 
to ascertain what difference in results might be obtained 
from a water and a urine filtration through mould. 
Two glass funnels (fig. 8) were employed, each of about 
four pints’ capacity, and were filled with mould. To one 
was added during a period of twenty days, in regular 
amounts, oz. of tap water, and to the other an 
equal amount of urine. Eye-grass seed was, more- 
over, sown on each filter surface. The water filter pro- 
duced 7i oz. filtrate, and developed an excellent crop of 
rye-grass ; the *urine filter produced 5| oz. of filtrate 
and no grass. The daily addition of water was followed, 
after the filtrate had once commenced to appear, by an 
almost immediate dropping of filtrate ; the urine tarried 
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much longer in the mould. That no grass* would^gro^ir 
on the mould to which urine was being daily added was 
to be expect^, ordinary urine being about twenty times 
too strong for plfi^nt culture. The filtrate obtain^ from 
the urine filter < was ' odourless, clear, of pale yellow 
colour, specific gravity 1006, containing about 0*5 
per cent, of urea (? or other nitrogenous bodies), and 



yielding no offensive smell on evaporation to dryness. 
The water filtrate was of faint yellow colour, and of 
specific gravity 1000. Finally, a few experiments were 
made as to the fertility of the mould from the filters. 
In May 1891 a mixture of mould that had been used for 
filtration experiments (one-half of which had, moreover, 
been sterilised by heat) was sent to Andover, and there 
twenty cuttings of common yellow (^Iceolaria were 
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placed in pots : ten in garden soil from '""the garden 
at Andover ; ten in the London mould. The pots were 
placed in the open. In the ten pots of Andover soil the 
calceolarias had done fairly well, and each pot had 
grown an abundant crop of weeds. In the ten pots 
of London earth the calceolarias were all dead, and 
there was not a single weed visible. They were the 
embodiment of absolute barrenness. Corresponding 
portions of mould were used for urine filtration, and 
yielded a filtrate of specific gravity 1041, with a large 
percentage of urea. In no case has grass grown on 
the surface of a filter in use ; but, on mould that has 
remained for several months exposed to the light and air 
ip. the garden after usage in the filters, grass has been 
cultivated most readily, yielding a better crop than that 
produced by unused mould. 

Although these experiments are manifestly incom- , 
plete in some particulars, they show \^ery conclusively 
how great is the power of the earth to deal not only with 
organic solids but also with organic liquids, such .. as 
urine. The author is not aware that any experiments 
similar to the above have been published, and attention 
may be directed to four facts ; 1. That the filtrate ob- 
tained from the filtration of urine through fresh earth 
was always a much thinner fluid than the urine added, 
the bulk of the solids dissolved in the urine having been 
left behind in the earth. 2. The filtrate showed no 
tendency to putrefy, and certainly contained no putre- 
factive organisms, for it was shown to be incapable of 
starting putreffictive changes in urine which had been 
previously sterilised. 3. The filtrate could in all case^^ 
be evaporated to dryness without giving ofl’ offensive 
odours, offering in this particular a great contrast to pure 
urine, which invariably emits most disgusting odours 
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left iij <ih0 earth apparently tlnderwent nitrification in 
eoureie of t&he, but it was noteworthy that earth which 
bad been used f the filtration of relatively a very large, 
amount of urine Svas iri all cases barren until it had been 
exposed to air and rain. After such exposure, however, 
its fertility appeared to be of a high ‘order. The prac- 
tical importance of this matter to sanitarians and agri- 
culturists is very great. In London, with its 4,000,000 
inhabitants and endless^throng of visitors, it is probable 
that 10,000,000 pints of urine are daily run to waste, 
and it must be remembered that these 10,000,000 
pints contain about *2p0 tons weight of most valuable 
manure. 

It is interesting to note that humus from different 
localities seems to differ in its power of dealing with urine. 
The humus from Gower Street (which is largely adul- 
terated with London ‘ blacks ’) seems to be undoubtedly 
inferior to that of Brondesbury. The best of the Broiw^ 
de^bury results, in which the filtrate had a specific gravity 
of only 1003, and contained no appreciable amount of 
organic matter, was certainly very remarkable. 

Since the foregoing experiments were made, the effect 
of filtering urine through a variety of materials has been 
tried. The filter used was a metal cone^l ft. in diameter 
at its base, and 2 ft. 6 in. in length. 

On July 24, 1893, this filter was filled with pieces of 
old cement stucco which had burst away from the wall of 
a house during the frosts of the previous winter. Urine 
was added very intermittingly and irregularly up to 
October 9, 1893, when 246 oz. of urine had been added, 
A filtrate began to appear on July 31, when 101 oz, had 
been added. The total amount of filtrate was 190 o^s 
The large amount of filtrate makes one, think that the 



itI the living earth 

'filter was not adequately protected from rain. This fil- 
trate varied in colour from a very pale yellow to a darkish 
yellow, and its specific gravity varied from 1003 to 1005. 
At first it was neutral, but finally was faintly ammoniacal. 
The contents of the filter when turned out smelt strongly 
ammoniacal, but not in the least offensive. Part of the 
filtrate was put in a big white glass bottle and was 
placed in an exposed tool-shed. It had no urinous or 
offensive smell, and remained perfectly sweet all the 
autumn. During the winter it froze solid, and as the 
bottle was burst it had to be decanted (after thawing) 
into another bottle. After thawing, a white mineral pre- 
cipitate fell, and then the bottle of fluid (which was ex- 
posed to the light) became slightly permeated by a green 
algoid growth, which flourished and ultimately subsided 
to the bottom. 

The fluid on August 1, 1894, was indistinguishable 
to the eye or nose from an ordinary sample of water, 
and had a specific gravity of 1001. The above experi- 
ment is of interest because the filtering material was, 
except for accidental impurities, inorganic, and the ulti- 
mate result was a fluid indistinguishable from water. 
The effect of frost was also most interesting, and seems 
to open up a field for study. 

Urine filtered through dead leaves and miscellaneous 
sweepings gave, as a filtrate, a highly coloured thick 
fluid of low specific gravity (1005), which remained 
muddy and opaque until after a severe frost, when it 
separated into two layers, the top clear and transparent, 
the bottom th^ck. 

A considerable number of experiments has been 
made with sawdust, which may now be summarised. On 
December 29, 1893, 6 lb. weight of sawdust, with a tuft 
of hay for a plug, was placed in the conical metal filter. 
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Between that date and February 6, Sl7 oz. of u?ine liad 
been added to the filter, and ^2 oz. of filtrate had been 
obtained. The sawdust retained 185 oz. or more than 
11 1 lb. weight pf urine. The sawdust in the filter was 
now turned out and was found to weigh 10 lb., and this, 
after partial drying by exposure in a shed, was placed 
again in the filter on February 19, between which date 
and February 27, 61^ oz. of urine was added and 5 oz.: 
of filtrate obtained. Thus, as a total result of this first 
experiment, 6 lb. weight of sawdust retained (or evapo- 
rated) 241 1 oz. (say 15 lb. weight) of urine and gave 
37 oz. of filtrate. 

In a second experiment the metal filter filled with 
6 lb. of fresh sawdust had added to it, between February 6 
and 18, 187 oz. of urine, and yielded 17 oz. of filtrate. 
The sawdust in the filter (nearly saturated) was found to 
weigh 16 lb., and was placed in a loose bag made of 
cheese-cloth and hung up in an open shed. On April 5 
this weighed 9^ lb., having lost by evaporation 6^ lb. ^ 

This sawdust (partially dried) was replaced in the 
filter on April 5, and by April 21, 247 oz. of urine had 
been added and 72 oz. of filtrate had been obtained. 

The sawdust was found to weigh 18 lb., and was 
hung up to dry in cheese-cloth on April 21. On May 21 
it was found to weigh 9 lb., having lost 9 lb. by evapo- 
ration, and it was placed a third time in the filter on, 
May 21, between which date and July 1, 373 oz. of urine 
had been added and 157 oz. of filtrate obtained. 

The filter was left exposed to the sun, and twenty- 
three days after the last addition of urine had been 
made, the contents, which were found to weigh 13| lb., 
were hung up to dry in cheese-cloth. 

In this second experiment, which extended from Feb- 
ruary 6 to July 1, there had been added to the same 
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(#lb. of sawdust SOT oz., or more than 50 lb., of urine, of 
which 246 oz., or more than 15 lb., had been yielded 
as hltrate, while 561 oz., or more than 85 lb., had been 
absorbed or evaporated. 

In order to increase the evaporating surface of the 
filter, the iron vessel was replaced by a conical flannel 
bag which gave the maximum evaporating surface ob- 
tainable. This was placed in my room at University 
Col^lege on May 9, 1894, and was filled with 6 lb. weight 
of sawdust. 

Between May 9 and July 26, 626 oz., 89 lb. weight, 
of urine had been added, while 54 oz. (less than 3i lb.) 
of filtrate had appeared. The sawdust in this porous 
filter had thus absorbed, or had caused to disappear by 
evaporation, about six times its own weight of urine. 

The amount of filtrate obtained necessarily depended 
on a variety of circumstances, the chief of which would 
appear to be (a) the amount and frequency of the addi- 
tions of urine ; (6) the temperature of the air surround- 
ing the filter. 

In the above experiment the first filtrate (19 oz*); 
appeared on June 12, when 820 oz. of urine had been 
added, and between that date' and June 26 an additional 
85 oz. were obtained (446 oz. of urine having been added). 
Between June 26 and July 26 no further filtrate was 
obtained, notwithstanding the addition of 180 oz. of 
urine. 

These experiments with sawdust, extending from 
December to July, and carried on in all kinds of weather, 
and indoors as well as out of doors, have in no instance 
given rise to any offensive smell. If the surface of a.,x 
filter which has been some time in use be stirred and 
the nose almost buried in it, a strong smell of ammonia 
is perceived, but it is the smell of pure ammonia with- 
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out foulnesB. The filter widch I kfept ki my Fooii 
the College for some time net et made one aware of ft^ 
presence fiy'any odour. 

The filtrate ^obtained from these experiments with 
sawdust was peculiar," and differed markedly from the. 
filtrates obtained with earth or stucco. While the latter 
were always of lower specific gravity t|ian the urine 
employed, and were relatively thinner^ poorer liquids,; 
the filtrates obtained from sawdust were always of higher 
specific gravity, and varied from 1085 as a maximum 
to 1018 as a minimum. These filtrates were thick and 
opaque, not cleared by filtration through bibulous 
paper, usually alkaline in reaction (from ammonia), 
dark-coloured, frothing readily like porter, and smelling 
of sawdust, with a suggestion of resin and turpentine. 
Oh one occasion, when a flannel filter was used, the 
filtrate dropping from the tip was faintly acid, notwith- 
standing that the mouth of the filter was strongly 
i\mnioniacal. A sample of this filtrate, obtained froi^ a 
flannel filter, had at first an odour decidedly sweet and 
aromatic, but being stored in a Winchester quart 
stoppered bottle, it first became pungent, and then gave 
off a perceptible amount of ammonium sulphide. 

It may be added that the mixtures of sawdust and 
urine have, so far, shown no tendency to heat. So soon 
as ammonia begins to . form, the 'temperature of my 
filters, whether of metal or flannel, has always been 
lower than the temperature of the air. What would 
happen if the bulk were greater, and the saturation 
pushed further, is. a matter for speculation. 

Although it is undoubted that urine has a very high 
manurial value, its utilisation feu: agricultural purposes 
presents practioal difficulties. If used pure we know 
that its immediate effect is deadly, ^nd if diluted tp ^ 



THE LIVING EARfH 


182 

proper strength we are inconvenienced by excess of 
water. Dilution with water to any extent is incapable 
of checking the foul decomposition of urine, as many 
public urinals abundantly testify. 

The urine of animals is preserved for agricultural 
purposes by mixing it with absorbent materials, the 
chief of which is straw, and this straw manure, when 
placed on the surface of the ground, gradually nitrifies, 
and continues to afford manurial matter to the soil for 
many months in succession. The offensiveness of urine 
depends upon the treatment it receives. Thousands of 
tons of urine are spilt annually in the London streets, 
and yet no serious offence arises because the streets are 
absorbent, and there is free exposure to the air. If 
urine be mixed with soapy water, and be allowed to 
stagnate either in the trap of a sink or in an under- 
ground cesspool, the smell becomes abominable. 

‘ Dry ’ urinals, in which the urine is taken up by 
some absorbent material, seem worthy of a trial. 

The following is the result of an analysis made for 
me by Dr. Kenwood in the Hygienic Laboratory at 
University College : — 

July 25, 1896. 

"Parts ]}er 1,000 


Reaction 1 B.G. 

Solids 1 

Urea 

SO3 


Cl 

Fresh urine (faintly 
acid) . . .1 1*020 

44-20 I 

28*8 

1*38 

2*39 

4*0 

Urine after filtration 1 

through sawdust | 

(alkaline) . . 1*034 j 

Nil (all 
127’9 ' reduced) 

8*30 

13*41 

38*0i 


‘Physical Characters. — Urine, pale yellow, clear, 
with a small opaque zone from mucus, normal urine 
odour. 
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‘ Sawdust Filtrate . — Bark mahc^any-browiF'oolbttr 
— markedly opaque and somewhat turbid. A peculiar 
woody (resinous) odour, faintly ammoniacal. 

‘ The two.^ ammonias ” cannot be estimated by 
Wanklyn’s process in the fresh urine, where there is so 
much urea, but in the filtrate they amount to — 


0*032 free and saline 
0*0016 organic 


per 1,000. 


I have kept two test-tubes half filled with urine and filtrate, 
tightly corked, in the warm cupboard of the laboratory 
for the past three weeks ; the sample of fresh urine has 
become offensive, but that of the filtered urine is per- 
fectly sweet, and rather pleasant to smell.’ 

As far as my experiments have as yet gone, I have not 
discovered the limit of sawdust for dealing satisfactorily 
with urine. Thus in 1894 I filtered during May, June, 
and July 39 lbs. weight of urine through 6 lbs, of saw- 
dust in a flannel bag, and neither filtrate nor sawdust was 
in the least offensive. In the same months in 189^ I 
passed an additional 41 lbs. weight of urine through the 
same sawdust in the same bag, and practically with the 
same result. In 1896 I added over 30 lbs. weight of urine 
to the same sawdust, but as the flannel bag had become 
too rotten to hold together, I was obliged to have recourse 
to the metal filter-vessel. The early ^filtrate obtained in 
1896 had a specific gravity of 1*061, but, like its predeces- 
sors, could be evaporated to dryness without offence, and 
the sawdust wg<rS not in the least malodorous, although it 
was distinctly (as it always has been in these experiments) 
ammoniacal. 

One of the most interesting experiments was that in 
which the filtering material consisted of crumpled paper 
in a flannel bag. The paper used is such as is familiar 



.1^4 the living EARTh 

to every one, and was derived from old Bradshaw’s Guidesi 
the leaves of which were torn up and crumpled up in the 
hand before being put into the bag. This paper, like 
most paper used for printing, is sized and not very ab- 
' sorbent. At the end of a week a considerable quantity 
of filtrate had been obtained, and both filter and filtrate 
became excessively foul and malodorous, so that it was 
unpleasantly obtrusive, even when one stood several 
yards from it. The foul filtrate was returned to the 
filter, and no fresh urine was added for a time. This 
was done on October 15, and on October 21 all had 
become sweet, and four ounces of a perfectly sweet and 
faintly acid filtrate were obtained ! The filter never 
became foul after this date. Between October 21 and 
N6vember 25, 1894, 434 ounces of urine were added, and 
64^^ ounces of filtrate were obtained. Between Novem- 
ber 26, 1894, and January 6, 1895, the filter rested ; 
then between January 6 and March 31 urine was added 
only occasionally, so that the total only amounted to 
660 ounces (35 lbs. weight). Three and a half pounds 
weight of filtrate were obtained. The filtrate was more 
ammoniacal than that obtained from sawdust, earth, or 
peat, but it never has shown any tendency to putrefy. 
The paper became blackish, and was riddled with fungi, 
and ultimately was scarcely distinguishable from garden 
mould. 

Thus I have shown that these absorbent materials 
exercise a strangely purifying power upon urine, and its 
behaviour with these bodies is very different to what is 
observed when urine is mixed with water. 

These filtration experiments are of great interest, > 
and give the clue to the modus operandi of porous 
materials, including the earth. 

Urine contains about 4 per cent, of solids, of which 



Arm WRWE' 

y ^ ' \ V 

more laaM (^sifets pf t,um.’ In im presence 
of cfertaip imcr0“6rganisms, which appear to be ubiqnl-^ 
tons, the larea Is converted into ammonium carbonate, 
and the alkali|ity pf the urine thus brought aboujt 
causes the precipitation of the phosphates. In this way 
the salts of greatest manurial value are retained upon 
the filters, and the filtrate is always a much thinner 
liquid than the urine from which it is derived. 

It is to be observed that the filtrate has no tendency, 
to putrefy, and this holds good in those cases wherfe the 
same filtering material is used again and again. It must 
be noted that the filter was never saturated and that 
there was always an interval of some hours at least 
between the additions of the urine. 

The conversion of the urea into ammonium carbonate, 
and the consequent precipitation of the phosphates, is 
due to micro-organisms which undergo an increase, and 
this increase in the micro-organisms ensures that with 
each addition of urine the change is more easy and mpre 
sure. The change is of the nature of a fermentation. 

If urine be placed continuously on the same spot of 
earth, the earth becomes sterile, because the excess of 
ammonia ‘ burns ’ the herbage, and it is not until oxida- 
tion and ‘nitrification’ take place and the excess of 
salts and soluble nitrates are wa|hed out that the 
fertility returns. 

This strongly ammoniacal earth resembles guano, and 
must be used with as much care. 

The putreecible and soluble ingredients of such a) 
fluid as urine are ^ removed when the fluid is thrown 
upon the .earth and retained for future use in the upper 
layers of the soil. ^ 

The process of oxidation which subsequently takes 
place is greatly quickened by tillage, |nd df the earth be 
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planted at the opportune moment the husbandman gets 
the full advantage of the manure. 

In the same way solid organic manures which are 
placed upon or just below the surface cannot be washed 
through to the subsoil until oxidation has taken place. 
Winter rains which make the ground sticky merely lead 
to the retention of the animal manures in the upper 
layers of the soil, where they get permeated with mould 
fungi. The mycelium of these fungi, often brilliantly 
coloured, orange, red, black, grow with a rapidity pro- 
portioned to the suitability of the weather, and ultimately 
bring about the complete disintegration and oxidation of 
the animal manure, and the soluble salts (largely nitrates) 
are dissolved and absorbed by the roots of the plants. 

' The behaviour of organic fluids and animal manures 
when placed upon the soil are fundamental in all 
questions of agriculture and sanitation. Surely we 
ought to utilise the nitrates and sulphates and phos- 
phates and chlorides, together with the alkaline and 
earthy bases which are contained in natural manures, 
before we have recourse to artificial ones. 

The above experiments lead to the conclusion that 
the * dung-heap ’ is a mass of ferment which * leavens ’ 
putrescible fluids strewn upon it and leads to their 
purification ; mud and dirt exercise a similar action on 
the dirty fluids which soak through them. 

The Circulation of Organic Matter 

There is still another point of view from which we 
may regard the felationship of effete organic matter to 
the soil, i.e. that is the point of view that the * circula- 
tion of organic matter ’ is an inevitable law of nature, 
which we may turn either to our profit or our loss. 
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T,he remarks which follow formed part of ^ dis- 
course’ delivered at the Eoyal Institution on Friday, 
April 24, 1896. 

It is quite impossible to define ‘ organic matter,’ or to 
indicate the lifie, if , there be any, between organic and 
inorganic. 

Organic matter is the material of which living things 
are made. When a chemist analyses anything which is 
the product of life, whether vegetable or animal, he often 
speaks of his incombustible residue or ash as ‘ inorganic 
matter,* but this is cleSrly an arbitrary use of the term, 
for this incombustible residue has formed an indispensable 
part of one living thing, and may in due time be incor- 
porated with other living things as something which they 
cannot do without. 

It may well be that everything of which we have 
knowledge (even including the igneous rocks) has at one 
time or another formed part of a living organism, and 
it is certain that a large proportion of the commoner 
chemical elements may form a part, more or less indis- 
pensable, of the bodies and framework of plants or animals. 

Oxygen, hydrogen, nitrogen, carbon, chlorine, sulphur, 
phosphorus, iron, sodium, potassium, and calcium seem 
to be indispensable to almost every living thing. Many 
more of the elements are constantly found in some 
organisms, while others, such as l^d, mercury, silver, 
&c., may be temporarily incorporated with living bodies- 

We shall deal mainly with those elements which are 
pre-eminently mobile, which are constantly changing and 
exchanging, combining and separating, and which are 
readily combustible. For practical purposes one might, 
indeed, use the -terms ‘ organic * and ‘ combustible * to 
signify the same t^ing. 

With regard to solid matter, the power of readily 
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,ekci^ting implies a readiness of combustibility, but it 
must be remembered that there is no hard line between 
combustible and incombustible. This is a matter of tem- 
perature, and many things which are incombustible here 
are said to be blazing in the sun. 

The combustion of organic matter may take place 
slowly, or with moderate rapidity, or with explosive vio- 
lence. 

When we burn coal, which is a vegetable product, we 
find that the carbon and hydrogen escape as carbonic acid 
and water, accompanied by nitrogen, sulphuric acid, and 
volatile hydrocarbons. The residue consists mainly of 
silica and alumina, which are removed from the furnace 
imthe form of clinker and ash. The water ultimately 
returns to the earth in the form of rain or dew ; the car- 
bonic acid is ultimately absorbed by green plants, and, by 
stimulating the growth of these, helps to furnish us with 
more combustible material ; while the residue is almost ^ 
a waste product. Thus in this example we find that the 
carbon and watery vapour readily ‘circulate,’ while the 
residue can only do so after a long interval of time, and 
is practically lost. The volatile hydrocarbons and sul- 
phuric acid, being poisonous to herbage, are a source of 
practical loss rather than gain. 

Let us take next the case of an animal, which is 
really a living furnace, browsing in a field ; as it browses 
we may often see the breath, which is the smoke of this 
furnace, laden with carbonic acid and water, escaping 
from its mouth and nostrils, and it is probable that the 
green leaves of the herbage absorb this carbonic acid . 
almost as soon as it escapes, and, appropriating the car- 
bon, return oxygen to the animal to help its respiration 
and combustion. The animal as it eats continues to , 
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fitdal furnace in which the coal is burnt "^tends steadily 
to wear out and decrease in value. As it browses aiid 
grows, the droppings of the animal nourish the herbage, 
which here add there, by patches of more vigorous 
growth and deeper green, afford sure evidence of the 
value of these waste product^,. 

In this arrangement there is no waste, for both the 
animal and the herbage, by a process of mutual ex-* 
change and the circulation of organic matter, increase 
in value. 

Not only is there no waste, but, strange as it may 
seem, there is a positive gain, with no loss whatever. 
The furnace and the fuel are both increased ! This in- 
crease can only be apparent, and not real, for it is Well 
known that although we may alter the form of matter, 
we can add nothing to and subtract nothing from the 
sum total of the world. 

One would say that this apparent increase is due to^ 
the stimulating effect of the excreta upon the soil, wldch ’ 
enables us to draw something extra from that inex- 
haustible storehouse of ]ilant-food and water, and enables 
the animal to use these materials, instead of allowing 
them to drain to the springs, and so find their way to 
the sea. We know that a far greater proportion of the 
rainfall percolates through barren soil than through soil 
bearing crops. If this be so, there is a practical increase 
of the land at the expense of the water. 

Again, we must remember that our knowledge of the 
sources of the gases of the atmosphere is not complete. ' 
It may be that all the oxygen of the air is furnished by 
the green leaves of plants, and all the carbonic acid by 
processes of respiration and combustion, but we are by 
no means sure of this. Of the sources of the atmospheric 
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-mtrogeti wa know nothing. Now it is certam that much 
of the carbon of the atmosphere is appropriated by the 
plants, and much of the oxygen by the animals. If 
among the herbage there be plants of clover, it is now 
certain that much of the atmospheric nitrogen will be 
drawn into the soil to nourish these plants and generally 
to increase their fertility. Whether the return of oxygen, 
carbon, and nitrogen is, in the long run, equal to the in- 
take we cannot tell. 

When, however, we ponder upon the gradual increase 
of vegetable soil or humus with which the bare rocks 
have been clothed in the course of ages, it is almost 
impossible not to come to the conclusion that the humus, 
and with it the fertility of the soil, has steadily increased 
at the expense of the sea on the one hand, and, possibly, 
of the atmosphere on the other. To put the matter in 
the form of question and in other terms, ‘ Does the 
Lithosphere increase at the expense of the Atmosphere 
and the Hydrosphere ? ’ Does the land increase at the 
expense of sea and air ? Be this as it may, it seems 
certain that by scrupulous return to the soil of all that 
comes out of it the resources of nature are made in- 
creasingly available for the benefit of man. 

When organic matter is mixed with water, a process 
of putrefaction and fermentation is started, and the 
organic matter, instead of undergoing oxidation, is re- 
duced, and among the commoner products of this process 
are ammonia with sulphuretted hydrogen and marsh-gas, 
which are both combustible. These processes furnish us 
with other combustible matters, among the commonest 
of which are the alcohols, the familiar products of fer- 
mentation. 

It is interesting to note the tendency of organic 
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matter, when mixed with water, to give rise to ey5:pl(^|ve ^ 
and combuslible products. Explosions in cesspools andv 
sewers have occurred many times. When wet *hay is ' 
stored in ^tack it catches fire. When we stir the mud 
at the bottom (K a pond or river, bubbles of combustible 
marsh-gas rise to the surface. The coal measures are 
clue to the storing under water of semi-aquatic plants 
which have been preserved by being silted up, and we 
know that coal is full of olefiant gas, marsh-gas, sul- 
phuretted hydrogen, and carbon monoxide, which are all 
combustible, and that '^the carbonaceous residue, charged 
with volatile and combustible hydrocarbons, forms the 
chief fuel of the civilised world. Peat is formed in ways 
analogous to that of coal, and the so-called mineral oils 
are certainly the products of organic matter which has 
been silted up. 

These subterranean stores of combustibles, all of 
organic origin, are, as we know, prodigious in quantity. 
Nobody can predict the time which it will take to exhaust 
the coal measures of the world, and we know for a lact 
that the sacred fires of Baku, on the Caspian, fed by 
subterranean reservoirs of naphtha, have been burning 
for centuries. 

When we see the end of a tin of ‘ preserved meat ’ . 
bulged, we know that the gas-forming organisms have 
been at work within, and when tl|e bed of the lower 
reaches of the Mississippi rises as a small mud mountain, 
spluttering with carburetted hydrogen, we know that ana- 
logous forces have been in operation. It seems, indeed, 
to be a law of nature that the ultimate destiny of organic 
matter is to ‘ circulate,* and that if it does not do so 
quietly, as in the ordinary processes of nutrition in plants 
and animals, it merely bides its time, and ultimately 
attains its end with more or less destructive violence. 
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Nitre (nitrate of potash or nitrate of soda) is an 
organic product, and sulphur is an essential constitu^l 
of all or nearly all organisms. Of the three ingredients 
of gunpowder, two (charcoal and saltpetre) are, it 
certain, of exclusively organic origin, and the thfrd^M 
snlphur, may be so also. . ' ; 

All the common combustibles with which we 
familiar are certainly of organic origin, and one is almost 
forced to the conclusion that in this world life must 
have preceded combustion. If we are to explain what 
has been by what isy such a conclusion is irresistible. 
Are we quite sure that volcanoes, which are seldom far 
from the sea, are not fed by old deposits of organic 
matter which has collected in the primeval ocean, ani^' 
like the more recent coal measures, have been silted up ? 

What has been the destiny of the protoplasm of the 
countless animals and plants which are found in geologic 
strata ? What part have ancient microbes had in the 
formation and disruption of the successive layers of 
which this earth is formed ? These are questions which 
force themselves upon the mind, but which I will not 
attempt to answer. This biological view of the cosmo- 
gony which subjects the world, equally with all th^t is 
upon it, to the laws of development, evolution, and 
decay, does not, I believe, present so many difficulties as 
might at first sight appear. 

, Omne vivum ex vivo is a law of nature, and all 
organic bodies spring from organic antecedents. Organic 
matter is our capital in this world, and the more fre- 
quently we can turn it over, and the more quickly and 
efficiently we can make it circulate, the more frequent ' 
will be our dividends. If we burn organic matter we 
may get a good dividend of energy, but nothing further 
is to be expeci^. The construction of the furnace 
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involves outlay of* capital, wfiieh'isteadily dimi&iilites 
aa/iJie furnace wears out by frequent use. If we burn 
organic matter merely to be rid of it, we spend our 
liioiiey for the sole purpose of dissipating our capital. 
The function of fire kHo destroy and sterilise. 

'if we mix organic matter with large quantities of 
wa^er, we have to encounter all the evils and annoyance 
of putrefaction, and if, when so mixed, we send it to the 
sea, we have no material gain of any kind. We spend 
our money for the purpose of dissipating our capitaL 

We may place the water containing the organic 
matter upon the land, and in tropical countries this is 
done, with excellent effect, for the production of rice, a 
sWi-aquatic plant, which, according to Professor George- 
son, Professor of Agriculture in the Imperial University 
of Tokio, is said to prefer its nitrogen in the form of 
ammonia. The same authority states that nitrification 
does not take place under water, and careful experiments 
carried out at Tokio show that sulphate of ammonia is 
a much better manure for irrigated rice than nitratd'of 
soda. 

In our damp climate sewage farming has proved a 
dismill failure, and the difficulties seem to increase with 
the quantity of water which has to be dealt with. Excess 
of water drowns the humus, and nitrification cannot go 
on in a soil the pores of which are "closed by excess of 
moisture. 

The living earth, teeming with aerobic microbes^ 
must be allowed to breathe. It needs for this purpose 
a certain amount (about 30 per cent.) of moisture ; but 
it stands drowning no better than a man does, and if it 
be drowned, agricultural failure is inevitable. 

If we carefully return to the upper layers of the 
humus, in which air and microbes esfist in plenty, the 
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i^fisidue of everything which we extrd.ct from it, we* 
Inevitably increase the thickness of the humus and its 
fertility. Our capital increases, and our dividends in- 
crease and recur with a frequency which depends upon 
the climate. 

With thrifty and high cultivation it may, indeed, 
prove profitable to compensate defects of climate by the 
use of glass and artificial heat. 

The part played in the economy of nature by fungi 
and bacteria — the new learning of the last half-century — 
is an addition to human knowledge which is destined to 
revolutionise our views of many natural phenomena. 
It has already exercised enormous propulsive power on 
human thought, and has stimulated our imagination 
scarcely less than when, to use the words of Proude, ‘ the 
firm earth itself, unfixed from its foundations, was seen 
to be but a small atom in the awful vastness of the 
universe.* 

This knowledge has provided us with a new world, 
peopled with organisms in numbers which, like the di^-/; 
tances of the astronomers and the periods of the geo- 
logists, are really unthinkable by the human mind. 
Their variety also, both in form and function, is, for 
practical purposes, infinite. 

When, with the help of the many inventions of the 
optician and the dyer, we catch a glimpse of things 
which a few years back were ‘ undreamt of in our philo- 
sophy,* and when we reflect that these organisms are 
certainly the offspring of ^ neceswty,* and are probably 
mere indications of infinities beyond, we cannot be too 
thankful for the flood of light which these discoveries 
have shed upon the enormity of human ignorance. 

The lower animals and the lower vegetable organisms 
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(fmigi and l^cieria) co-dperate in a re^tarkalA^wiy^m' 
the circulation of organic matter. *f* : 

In the autnttm the gardener, with a view to what is 
Called ^ leaf J^aould,* sweeps the dead leaves into a heap, 
where they aW exposed to air and^ rain. This h^^' 
when thus treated gets hot, and one autumn I found 
tliat the temperature of such a heap had risen in the 
odurse of a week or so to 104® F., and. remained at a 
temperature considerably above that of the surrounding 
air during the whole jfinter. On turning it over taft^ 
a month or so one found in it a large number of earth- 
worms and endless fungoid growths visible to the naked 
eye, and one felt sure that it was swarming with count- 
less millions of bacteria, invisible except to the highest 
powers of the microscope. In the beginning of March 
this heap, much reduced in size, was spread loosely over 
a patch of ground which was previously dug. If one 
examined that ground to-day one would scarcely recog- ^ 
nise the structure of leaves, and in a few we^ks more it 
will have become nothing but ordinary garden moll^, 
and anything planted in it will grow with vigour. This 
is a familiar everyday fact. 

We know also that filth spread over a field by the 
farmer in the autumn or winter loses its offensiveness in 
a few days, and by the spring neither our eyes nor noses 
give us any clue to the cause of the fertility of the field 
which is covered with ordinary * mould.* This process of 
* humification ’ is largely due to earthworms and other 
earth-dwellersi which pass the earth repeatedly through, 
their bodies, and in doing so reduce it to a very fine 
powder*, I have examined worm castings picked off. a 
lawn, and which, after being slowly dried, have been 
gently sifted through piuslin. Thos^ who have never 
examined a worm casting in this way i|ill he interested to 
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Imow of what an impalpable dust the greater part is 
aomposed, and will also note the considerable size of 
the pieces of flint and grit which the animal has used in 
its living mill, and which have been separated by the 
muslin sieve. 

These castings are full of microbes, and those who 
will take the trouble to scatter the smallest conceivable 
pinch of this impalpable dust upon a sterilised potato, 
after the manner and with all the precautions familiar 
to bacteriologists, will obtain an abundant and varied 
growth of bacteria and moulds, which will completely 
bafile their powers of enumeration and discrimination. 

The greatest hindrance in the bacterial examination 
of the soil is this embarras de ricliesse^ which makes 
the isolation of different species a matter of extreme 
difficulty. 

The bacteria exist in the soil in countless millions, 
but it must be remembered that they get fewer as we go 
deeper. The first few inches of the soil are, in the matter 
of bacterial richness, worth all the rest, and at a depth 
of five or six feet they appear to be almost non-existent. 
The practical lesson which we have to lay to heart in 
applying this knowledge is that the upper layers of the 
soil are the potent layers in bringing about the circulation 
of organic matters, and that if we wish to hasten this 
process we must be careful to place our organic refuse 
near the surface, and not to bury it deeply, a process by 
which the circulation is inevitably delayed or practically 
prevented. If we bury it deeply we not only get no 
good, but we may get harm by poisoning our wells and 
springs. 

It is the same with organic liquids. If these be 
poured on the surface, the ‘ living earth ’ {Le. the humus 
stuffed with animal and microbial life) purges them of 
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their organic matter, and transmits a relativ^y |)tre 
liquid to the deeper layers. If they be taken to th#; 
barren subsoil direct, as in underground sewers and cess- 
pools, they escape the purifying action of air and aerobic 
organisms, arid inevitably poison the water. Filthy 
liquids accumulating in cesspools and leaking under 
pressure to our wells have cost us health and money 
incalculable. 

Liquids poured upon the surface cannot, owing to the 
crumbly nature of the humus, exert any appreciable 
hydraulic pressure. This is a fact of huge importance in 
the practical management of organic refuse. 

All effete organic matter instantly becomes the prey 
of animals and plants. The dead body of an animal 
teems with \iib—Le roi est mort, vive le roi. M, Megnin, 
a skilled entomologist and a member of the French 
Academy of Medicine, has made a study, which is full 
of interest, of the living machinery which makes away, 
with the bodies of animals not buried but exposed to 
the air and protected from beasts of prey. 

M. Megnin shows that the destruction of the animal 
is accomplished in no haphazard fashion, but that 
successive squadrons of insects are attracted by the suc- 
cessive stages of putrefaction. 

The first squadron which arrives^ sometimes before 
death and always before putrefaction, consists entirely 
of dipterous insects, house-flies and their relative, the 
blow-fly. ^ 

The next squadron are also diptera, and are said to be 
attracted by the commencing odour of decomposition. 
These squadrons use the carcass as a procreant cradle, 
and thus ensure the nourishment of the larvae so soon as 
they are hatched. Amongst these flesh-seeking flies there 
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nxe said to be specialists which prefer the flesh of par- 
tif^nlar animals. 

The third squadron is attracted when the fat begins to 
undergo an acid fermentation. These consist of coleo- 
ptera and lepidoptera, beetles and butterflies, and among ^ 
them is Dermestes lardarius, the Bacon Beetle. 

When the fats become cheesy the diptera reappear, 
and among them is Pyophila casein the fly which breeds 
jumpers in cheese, and which is accompanied by a 
beetle, whose larvae are attracted by rancidity. 

When the carcass becomes ammoniacal, black, and 
slimy, it is visited by a fifth squadron of flies and 
beetles. 

And these are succeeded by the sixth squadron, con- 
sisting of acari or mites, whose function it is to dry up 
the moisture and reduce the carcass to a mummy-like 
condition. 

The dried carcass proves attractive to the seventh 
squadron, consisting of beetles and moths, some of 
which are the familiar pests of the housewife, the furrier^ 
and the keepers of museums. These animals gnaw 
the softer parts, such as ligaments, and leave nothing 
but a fine powder behind them, which is in fact their 
dung. 

The last and eighth squadron consists solely Of beetles, 
which clean up the debris, in the shape of dung, shells, 
pupa cases, &c., of the seven squadrons which have pre- 
ceded them, 

M. Megnin, being an entomologist and not a bacterio- 
logist, deals exclusively with the insects concerned in 
making away Vith a carcass, but it is evident that 
bacteria work hand in hand with them, 

TherO are many other instances which may be quoted 
of the co-operation of fungi with other organisms, and it 



is only of late that we have apipreciated tb^ ipl 
sywhiosis,. or the living together of two"^ organisms for 
the mutual' benefit of each. This fact was first pcdnted 
out in so-called lichens, which are now shown to be 
complex bodies'leonsisting of a fung^s and an algai 
living in symbiotic community for the mutual benefit of 
each. 

It was next shown that the papilionaceous leguminossB. 
are unable to flourish without certain bacterial nodules 
which grow upon their roots, and by the instrumentality: 
of which they can appropriate the nitrogen of the air, and 
thus the fact, familiar for centuries, that the leguminosee 
leave the ground in a state of great fertility, while they 
are singularly independent of nitrogenous manures, has 
been explained. 

But if the plants themselves are independent of dung, 
it is not so, apparently, with the symbiotic nodules, 
which seem to flourish far more vigorously in rich 
garden ground than they do in comparatively poor farm 
land. Thus the late Sir John Lawes grew clover 
rich old garden for forty-two years, and had luxuriant * 
crops every year. 

According to my own observation on the scarlet 
runner bean these nodules are more plentiful upon the 
roots which grow superficially than upon those which 
run deeply. . 

Symbiosis is observable in many plants other tfian 
the leguminosae, and it is certain that many of our big 
forest trees their nourishment upon fungi 

which grow upon their roots. ^ 

All animals appear to be symbiotic, for we all carry 
about millions of microbes, which mufit fairly be regarded 
as junior partners in our economy, and which we^ cannot 
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without. The microbe which has been chiefly studied 
— the Bacterium coli commune — appears to be essential 
for certain digestive processes which go on in the intes- 
tines while we live ; and when we die, this microbe is 
active in starting the dead body upon that cycle of 
events which is one form of the ‘ Circulation of Organic 
Matter.’ 

Now it is certain that the dung of all animals swarms 
with bacteria and allied organisms when it leaves the 
intestines, and it seems highly probable that excrement 
carries with it the biological machinery which is neces- 
sary for its dissolution and ultimate humification. 

My friend, Mr. George Murray, F.R.S., the keeper of 
the Botanical Department of the British Museum, whose 
learning in f ungology is well known, has kindly furnished 
me with an elaborate list of 139 genera of fungi which 
flourish on excrement. 

Of these 139 genera, Mr. Murray has tabulated no 
less than 628 species which are known to flourish on 
excrement. 

Of the 628 species, 226 have been found on the dung 
of more than one genus of animals, but no less than 402 
species of fungi are peculiar to the excrement of only 
one genus of animals. 

Of these 402 species of fungi, 91 are peculiar to the 
dung of the ox ; 78 to the horse ; 68 to the hare and 
rabbit ; 30 to the dog ; 25 to the sheep ; 28 to birds ; 
21 to man ; 16 to the mouse ; 9 to the deer ; 7 to the 
pig ; 7 to the wolf ; and 22 to other animals. 

This search for fungi in excrement is necessarily 
incomplete. In Mr. Murray’s list it is evident that the 
greatest number of species has been found in the dung 
of animals which are domesticated and common, and 
which offer facilities to the fungologist. The numbers 
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are startlii^/T)ut when we consid^ that the 
every liying thing which crawls or burrows, or swims or 
flies, has properties which are peculiar to it, and which 
fit it to become the nidus of some peculiar fungoid or 
bacterial growfei, the part played by fungi in the dis* 
tribution and circulation of organic matter cannot be 
over-estimated. 

The facts which have been recounted, and w^hich 
seem to show that fungi and bacteria are necessary fo? 
the growth and development of even the highest plants 
and animals, and .that fungi and animals are equally 
necessary for the dissolution of organic matter, point to 
the conclusion that thfe correlation of the biological pheno- 
mena in this world is no less exact than the correlation 
of the physical phenomena. The uniform composition 
of the atmosphere, except under special and local condi- 
tions, is a fact which tends in the same direction. 



CHAPTEE V 

THE HOUSE 

V ** 

By those who are content to live simply, the conditions 
of healthy living are easily attained. 

A cottage (orney if you like) built on a slight emi- 
ence or on the slope of a hill, well exposed to the sun, 
and with a quarter of an acre of land, is no Utopian 
idea. The idea is capable, be it observed, of contraction 
or expansion, but if the individual is to be quite inde- 
pendent of others for his healthy surrounding, a small 
plot of garden ground is absolutely essential. 

The foundations of this modest house must be solid 
and dry, the walls thick, the windows big, and the roof 
water-tight. 

There must be neither cesspools nor sewer, which 
are great and acknowledged causes of sickness. No 
filth or refuse must be allowed to accumulate, but it 
must be returned every day to the soil. 

The rain-water which falls upon the roof should be 
kept for washing and cooking, if not for drinking ; and 
it may be remarked parenthetically that there is no 
reason why rain-water should not be collected in an 
ornamental vessel rather than the dirty-looking water- 
butt or hideous tank which is now too much in vogue. 
It is far better to have an ornamental water-vessel in a 
prominent place, where it can be easily inspected, than 
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a^ h|4wu8 |®<feptaWe poked away i|i some 
wliere it,k too mfcen forgotten> "" 

Tkere are oire or two points in the constructicm of" 
dwellings which are of importance, and which do not 
receive BUfficiei|t attention from archit^ts. 

One is to have a maximum amount of light precisely 
in those places where filth is most likely to accumulate, 
in order that the filth and dirt may be easily detected.^ 
Another is to let waste water be discharged at the 
highest level possible, in order that its filtration by 
gravitation through the earth, or any other suitable 
filter, may be easily arranged. 

A third is not to allow the staircase to become a 
channel whereby the* used air of the ground floor may 
float up to the first floor. Staircases should be shut ofi‘ 
from the ground-floor apartments by means of a door. 

It will be noticed that what has been sketched is within 
the reach of very moderate means. It is probably too 
simple, and will not be approved of by those who have 
longings after more pretentious residences and 
artificial modes of existence. 

Health depends upon our obeying the laws of nature ; 
and the rule of nature which most affects our health 
is this, that all refuse matter shall be restored with- 
out delay to our mother earthy who will receive it grate- 
fully, and give back a dividend. »The greater number 
of our sanitary troubles are due to the neglect of this 
law. It will be noted that it is very cheap to live 
healthily. Jp. the dwelling I have supposed there would 
be no sewer-rate, no water-rate, no plumbers’ bills, very 
little sickness, and a good return from the well-cultivated 
and well-nourished garden. 

A distinguished physician and sanitarian drew a 
picture of a city in which the Jaws othejalth were strictly 
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..f^eyed ; he called his imaginary city the City of Hygeia. 
A City of Hygeia is hard to attain, and would involve 
immense expenditure and endless watching. A healthy 
cottage (call it Hygeia if you like) is easily attained, 
and is the cheapest dwelling imaginable for a civilised 
man. 

Without cultivation of the soil there can be no high 
standard of health. The gardener and the farmer are, so 
to say, the right-hand men of the sanitarian. What the 
householder wants to be rid of, the tiller of the soil is 
ready to take. If the householder tills a bit of soil for 
himself all difficulties are at an end ; if he does not, his 
difficulties begin. If the refuse of a single house be put 
on its own garden, there is no difficulty. If the refuse 
of’ a group of houses be taken to a neighbouring field or 
garden, the difficulty is slight, but the return is less, 
because the expense of transport has to be borne, and it 
must be remembered that refuse matter will not bear 
the expense of much carriage. If the refuse of a big 
town is taken to one spot, the delay in collection and 
other difficulties increase, and it is found that the ex- 
pense of transport eats up the profit. It is evident that 
refuse should be utilised at the nearest available spot. 
If the refuse of London had been treated in this way, 
and had been carried to all the points of the compass for 
utilisation instead of being collected at one spot, it would 
probably have proved to be less of an incubus than it is 
at present. 

This is the age of centralisation, of co-operation and 
big schemes ; but in the matter of refuse disposal big 
schemes have not'proved successful, for the very obvious 
reason that the greater the distance refuse is transported, 
the greater the loss. Eefuse is valuable if used on the 
spot and immediately. Storage and transport diminish 
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•the profit fr^m refuse, and dilution d^stro^s it aUbgo^h^* 
Coui|try towns wouli^ it is tolerably certain, do well to 
6arr^"their-sewage to many points rather than one, and 
by so doing they would simplify their difiSculiies, and 
would be able Ito make of the natural formation 
of the surface. It is tolerably clear that all sanitary 
authorities should cultivate the soil. Some have em- 
barked in big schemes of sewage-farming, but the 
success of these schemes has often borne an inverse 
proportion to their size. Every town should be planted^ 
and perhaps some day our country towns will be beauti- 
fied by sanitary authorities instead of being simply dis- 
figured. If the streets and roadways were planted, and 
if the trees thus planted were nourished with some of 
the refuse of the town, our country towns would gain in 
appearance and healthiness. At least, the putting of 
refuse matter to its proper use might convey a valuable 
lesson to the inhabitants. 

It would almost seem that living is healthy in pro- 
portion to the simplicity and economy which are obseiit^d. 
Almost all expenditure on needless luxuries in the house 
involves some risk ; and in order to illustrate this point 
it will be well to glance at the modern dwelling fitted 
with what are termed ‘ the latest sanitary improve- 
ments.’ 

In that excellent work, entitled ‘ Our Homes and 
How to make them Healthy,’ published by Messrs., 
Cassell & Co., and edited by Mr. Shirley Murphy, the 
medical officer of the London County Council, will be 
found a series of articles by eminent sanitarians which 
are well worthy of study. 

Mr. Thomas Eceleston Gibb, who writes on the legal 
liabilities of houeeholders, warns us that ‘ there is no 
part of a house where builders are so likely to scamp ” 
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work as the cjrainage, and they are probably in 
that point under the least amount of supervision )by 
public authorities* A local surveyor may order the 
work to be done in a particular manner ; but the work 
is done and covered up in his absence, and the nicely 
worded by-laws which hang in the builder’s office are 
noj^ toore likely to be looked at by the builder than are 
the drains, when buried beneath the ground, by the 
offi^r appointed to see those by-laws carried out. 
Nothing short of an alteration in the system can remedy 
this great sanitary defect.’ 

The late Mr. Eassie, C.E., in a very able article, 
tells us of some of the difficulties and dangers of house 
drainage, and warns us : — 

/ 1. That the pipes sent by the maker are often so bad 
that the unloading of them at the railway station must 
be superintended by some one who represents the in- 
terests of the purchaser, and that the individual pipes 
must be inspected, and the bad ones rejected and re- 
turned to the manufacturer at his expense. 

2. That pipes are often badly fired, too brittle, too 
rough on the inside, too thin and ill-fitting at the 
sockets. 

3. That the laying of pipes is no easy matter. The 
ground may get sodden and sink away beneath, and thus 
the levels may get wrong and stoppages occur. Again, 
^wo^kmen will often maintain a level by means of wooden 
wedges, and these in time rot, and the proper level is 
lost. 

4. That tho joining of pipes demands great care. 
The sockets mus^ fit and the cement be good ; and we ^ 
are warned that, if t^e cement projects into the interior 
of the pipe, the flow through the pipe is impeded and 
dangerous stoppages may occur. Again, it is common 
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to make a |imetW between a big pipe |,n<f a o^e 
without ftf proper diminiBhing pipe, and then leakage ia 
sure to arid the earth gets sodden. 

5* That if pipes be laid (as often is the case) before 
the heavy builJSng work is finished, they run a great risk 
pf being broken by the falling of^ heavy bodies on the 
earth above them. 

6. That pipes are so liable to become disarranged in 
some way that it is never safe to have them beneath a 
house. When they ^ss through the wall of a housp 
they are very liable to break when the house settles ; 
stoppages will occur, and the drainage will be penned 
back and become a source of danger. 

[N.B. Houses are very liable to settle when they are 
built^ as often is the case, on heaps of rubbish and 
rotting refuse.] 

7. That pipes are very liable to get choked, the chief 
causes being {a) defects of manufacture or workmanship, 
as indicated above ; (6) collections of sediment where thp 
level becomes deranged ; (c) collections in sy|)hon b^ftds, ^ 
which, we are informed, are ‘the best- abused article in 
a line of drainage ; ’ {d) the congealing of fat from the 
kitchen ; {e) the invasion of pipes by the roots of trees 
—for trees have a nasty trick of driving their roots where 
they can get nourishment. 

8. That * grease traps are necessary, especially when ’ 
the scullery sink is at the furthest point from the sewer^ ^ 
as it is in the majority of London houses. These grease 
traps must be cleaned every two or three months, because^ 
they generate, during decompo^tion, ‘ very disagreeab^ . 
smeUs.’ 

9. That having laid our drains, oilr next efforts must 
be directed to keepii^ back the foul air which will 
accumulate in a foul place ; and ’ are necessary/ 
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^ame is legion, and we are warned that the coni’^ 
monest of all (the bell-trap) is ‘ most repreheiisiHe/ 

10. That soil-pipes are too, often made of badly- 
socketed earthenware pipes, and when tested are hot un- 
frequently found to leak at every joint and to be broken 
at the foot. 

11. That as regards the proper material for soil-pipes, 
(a) zinc is too weak and must not be used ; (6) cast-iron . 
is hot a bad material, but ' the vilest attempts at making 
a jhint are perpetrated ; ’ (c) lead is the best material, 
bht then the lead must be thick enough and the joint- 
ing perfect.^ 

12. That the joints of soil-pipes must not be ‘ slip- 
joints, where one end of a pipe is slipped into the end of 
another and the space filled up with no matter what ! ’ 

13. That the soil-pipes must be properly fastened 
to the walls. We are told how, out of ten stacks 
of soil-pipes examined in a northern hospital, there was 
scarcely a sound joint found from want of this precau- 
tion ! 

14. That the soil-pipe (if it can be made air-tight) 
needs artificial ventilation, and the ventilator, of the 
same diameter as the soil-pipe, must be carried to a 
height of at least four feet above the highest window, 
and we must take care lest the birds come and build 
in it. 

15. That ‘ it is constantly a matter of surprise and 
disgust to notice, especially in houses built for the work- 
ing and middle classes, how often rain-water pipes are 
made to do duty for soil-pipes as well ; how often the 

* Daring a debate On the sanitary defects in houses which took place 
at the Parkes Museum, a story was told of an enterprising American 
who made a soil-pipe of old meat tins which hp soldered together. The 
jointing in this case was sadly defective. 



said sinks are;tak©n into oom- 
fe^tied piles'; how these pipes always ' communicate at 
the fodt^^h the house-dr.ain, not disconnected from the 
^ sewer' ifit^y way ; and how, very frequently, such pipes, 
doing double ^ty, terminate level with the top windows, 
giving off vaporous effluvia into the warmer room when- 
ever the top sash is pushed down or the bottom one 
^ted/ 

16. That it is necessary to disconnect the soil-pipe 
and the house drain generally from the sewer, in^nrder 
that the air of the sSwer may be kept from the house, 
and a current of air circulate in the house pipes.^ The 
means of disconnexion require an expert for the proper 
understanding of them, and we are warned that, * Far 
too frequently, after an ordinary builder has produced 
what he terms disconnexion and ventilation on mo- 
dern lines,” the bulk of the work has to be rearranged 
?it considerable expense.’ 

17. That pipes and drains so frequently being . 
stopped, it is advisable for the owner of a large h(Hj8e 
to keep on the premises proper cleansing rods and 
forcing gear. 

Mr. Eassie having given a number of warnings as 
to what may occur in consequence of ignorance, bad 
workmanship, or accident. Dr. Corfield takes up the run- 
ning, and from the store of his ample experience tells us 
what has occurred. Dr. Corfield tells us : — 

18. How rats make runs from the drains beneath 
our houses and invade the house, and how they will run 
from a defective drain in one house, beneath a party- 
wall, and up the drain of the next house. 

* It is evident, however, that the free circulation of air in the house- 
pipes must, especially in' hot weather, favour the , evaporation of water 
in syphon bends end lead to the unsealing of trapf* <0. V. P.) 

P 
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15^. How he has found cesspools leaking into 
, 20. How drains have been found with an insufficient 
fall> or even sloping the wrong way. 

21. How drains have been found not jointed at all, 
or jointed the wrong way, so that they must leak. 

22. How it has been attempted to take a drain round 
a corncir by means of two straight pipes, meeting at an 
angle, instead of a properly curved pipe, and how the 
open angle necessarily leaked. 

23. How junctions are made by means of clumsy 
holes roughly knocked in a big pipe, in order to take the 
end of a small one, and how blocks and leakage are 
thereby brought about. 

24. How the sewer air comes up the kitchen sink. 

25. How rain-water pipes, and even special venti- 
lating pipes, bring sewer air to the attic windows. 

26. How the upper end of a soil-pipe has been allowed 
to remain open and terminate inside the house. 

27. How the lower end has been found to have n^ 
connexion whatever with the drain. 

28. How soil-pipes have been found traversing the 
wall of a larder, and how they have been perforated by 
the hooks and nails on which the mutton is hung. 

29. How traps are often a delusion and a snare, and 
how, in addition to the bell-trap, the next commonest, 
the D trap, is worse than useless. 

80. How lead quickly wears out and gets perforated.^ 

^ In the Parkes Museum is an interesting collection of old lead sani- 
tary fittings, which have been removed from houses, and which have 
been the cause of more or less illness in consequence of their becoming 
perforated, and thereby admitting sewer air to the house. Water-traps , 
are of only partiab'use in keeping foul gases out of houses. The fopl 
gases of thesewenave absorbed by the water on one side and given olt 
on the other, and if there be fool gas in the sewer, the water of the trap 
is sure to become charged with gas quite independent of difierences 



31. fiow sewer z&sy come np-the 
ovei^aiP-pipS of the cistern, and conta«nmftte*the*drrat'*‘*’ 
ing water. ' * 

82. iI<>W ‘ syphon bends ’ get em'ptied by suction or 
choked fay dfppsit. 

83. How pan closets and D traps get plugged and 
* the container ’ foul.^ 

84. How valve-closets, solid plug-closets, washout- 

closets, and hopper-closets are each liable to their special 
and peculiar defects. ^ 

36. How speciafa^cisterns are necessary for the Service 
of the W.C., and how outbreaks of typhoid have arisen 
from neglect of this precaution. 

86. Finally, we are told how ‘ foul air often travels 
about houses by most unexpected channels. Eat-runs 
have already been mentioned ; but besides these it 
travels under floors, behind panelling and wainscoting, 
along ventilating shafts, through defective flues, and 
even through the tubes in which bell wires are carried, 
through which foul smells from the basement, an<k,atill 
more frequently the products of the combustion of gas- 
burners, often ascend into rooms upstairs.’ 

A series of 840 careful experiments, carried out by a 


of pressure or temperature. If the water in the trap evapoiates (as 
is sure to happen in any sink or closet which is little used, and is^ 
in some forgotten corner), or if the water isSl sucked out by the flow of 
water past it from some pipe above, then sewer air has, of couwte, 
free access through an untrapped pipe. We never can see the state 
of our ‘traps,’ and we can only infer (and ofteiji wrongly) that tjhey 
are sealed. A, distinguished physician, speaking at the Maiilsion 
House in aid of the Parkes Museum some years sinoe, spoke of the £) 
trap as the ‘ double D trap, because it deals out Death and disseminates 
Disease.’ 

* The writer has seen the * safe * of a pan eloset, which is intended 
to catch slops which jwscfdentally spill over, perforated by a bell wire, 
and the spilt slops soaking itlong the track of the wire. 
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Special committee of the Sanitary Institute, to ascertain 
the quantity of water required to flush a water-closet, &c., 
have given some very interesting results. Thus in a 4-in. 
drain 50 ft. long, with a gradient of 1 in 40, it was found 
that, with a flush of two gallons, 6 per cent, of the 
material used remained in the closet trap, 27 per cent, 
stuck in the drain, 37 per cent, lodged in the disconnect- 
ing trap, and 31 per cent. * cleared.’ With a flush of 
three gallons, 1 per cent, remained in the closet trap, 
1 per cent, in the drain, 25 per cent, lodged in the discon- 
necting trap, and 73 per cent, cleared. It is interesting 
to note that under no conditions tried in these experi- 
ments was the closet trap completely cleared of excrement ; 
and that, with a drain 60 ft. long, in no case did less than 
26 per cent, of the excrement lodge in the disconnecting 
ti^p. With a drain 26 ft. long, however, it was found 
possible to reduce the lodgment in the disconnecting trap 
to 16 per cent. When it is remembered that a trap is a 
device for producing a local stagnation, and that a trap 
filled with excrement or urine or soapsuds inevitably 
becomes foul ; and when it is further remembered that 
these stagnant mixtures of faeces and water are typical 
‘ cultivating chambers ’ for such microbes as grow in 
water, be they pathogenic or otherwise, it will be 
conceded that traps of all kinds are very undesirable 
adjuncts to the dwelling, and must be regarded as 
necessary evils for mitigating the dangers of a faulty 
system. 

The above catalogue of common dangers in modern 
houses seems to show that, as all ‘ modern sanitary im- 
provements ’ are liable to wear and tear, the danger 
arising from thefh (even assuming that they are all, to 
begin with, perfectly made and perfectly fitted) must be 
proportionate to the quantity used. 
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“r They all cost money, many of them |tre ye^ escpen* 
sive, and they all add to house-rent, or dimmish the 
profits of the landlord. 

When thep is a small garden they are all of them 
unnecessary, ^hd it * is perfectly idle to contend that 
there is greater decency in the use of water apparatus 
than in the so-called dry methods. Dry methods do not 
open the door for the profit of patentees and others ; but 
if a little of the ingenuity which has been devoted to the 
manufacture and subsequent exclusion of sewer air had 
been devoted to the easy use of dry methods of filth 
manipulation, many lives would have been saved and 
much money also. 

It is the fashion of the present day to bring all that 
is nasty into our houses, even though those houses stand 
in hundreds of acres of parkland. And owners will spend 
thousands in order that they and their households may 
be in constant danger of sewer gas. 

If Jonathan Swift had lived on into the twentieth 
century, assuredly Lemuel Gulliver would have l&ben 
made to take a voyage to the modern Hygienic Laputa ; 
and possibly Swift’s wit and satire would have been able 
to bring people back to the straight road from which 
they have gone so dangerously astray. 

Great cities which have got fast stuck in a sanitary 
quagmire must perforce pay large %ums to have their 
trcJhbles lessened ; and to that end it is to be hoped that 
the almost endless clauses of Sanitary Acts will be of 
use. The modern duty of the individual in a city is to 
obey the law and assist in every way in its proper 
execution. 

In rural and semi-rural districts, the individual ought 
no more to ask others to keep him clean than he asks 
others to feed him or clothe him. He ought to take a 
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*|)iride in keeping hi^ house wholesome and clean, and he 
ought to receive every encouragement from the authori- 
ties if he does so. 

In connexion with the question of house construc- 
tion, the author would venture to make a few addi- 
tional suggestions without in any degree trenching upon 
the domain of the architect. Architects are educated 
for the most part in crowded centres, where the problem 
of how to get the greatest amount of accommodation on 
th6 smallest area is paramount, and it too often happens 
that the town-bred architect, when called upon to build 
a house in the country, is unable to cast away the 
unwholesome notions which have been engrained upon 
him in the city, and often fails sufficiently to appreciate 
t^t the building of a country residence is a problem 
quite distinct from the building of a town residence, and 
that nothing is so conducive to the comfort, beauty, and 
wholesomeness of a dwelling as is an ample area upon 
which to construct it. 

In hospital construction the rule has been for many 
years absolute that the sanitary offices shall be in de- 
tached turrets, approached from the main structure by 
a short passage having thorough cross ventilation. If 
this is good for hospitals why is it not good for dwelling- 
houses ? It is considered dangerous for hospital patients 
to live and sleep in an atmosphere polluted by sewer gas. 
Is it good for those who are well ? In the planning dt a 
country house, the kitchen and offices, cisterns, sinks, 
baths, w.c.s, &c., should be in an annexe detached, how- 
ever slightly, from the main building, and approached at 
every floor by a lobby having cross ventilation. This 
annexe should contain no bedrooms, and on no account 
ought there to be any ‘ sanitary apparatus ’ within the 
four walls of the main structure. A bedroom, dressing- 
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rO0in> ^thrdom, and w.c. en suite ma^ a 
veiaietit arrangement, but it ie an arrangement which, 
has killed its hundreds, and ought never to be emplc^yad 
unless the b^th and w.c. be in a detached turret and 
approached la Idbby having cross ventilation. The* 
greatest luxury in a house is ample area, and no country 
house should be more than two storeys high. , 

I have lately seen two country bouses, recently 
erected, each of them standing in an ample park. In 
the first of these the nurseries were at the top of the 
house in a third storey^ so that the children should have 
a maximum amount of stairs down which to fall' and 
should inhale all the used-up air which might drift up 
the staircase from the floors below. It is needless to say 
that these nurseries had sanitary offices almost in the 
bedrooms. The rest of the house, which in many re- 
spects was very beautiful, showed a similar amount of 
thoughtlessness in the sanitary arrangement, and the 
owner has since died with sore throat and pneumonia. 

The second of these houses was equally beautiful.^' A 
picturesque entrance hall led to a fine Old English stair- 
case, which conducted to the floor above. The reception- 
rooms, of course, opened into the hall, which in this way, 
and by the staircase, provided air, or might do so, for every 
room in the house. Opening by a door in the entrance 
hallf and with no separation except the door, was a lava- 
to% with tip-basin and w.c., ready without notice io 
flood the whole house with poison. The other sanitary 
arrangements ^ showed an eqt;^al want of thought, and it 
is needlesa to say that such a house could never be 
safe. 

Again, I have lately seen a\^school which had to be 
closed in consequence rtE a slight outbreak of diphtheria. 
In this school (standing in twenty ai^es of ground) the 
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;iiiistak6 had been made of not separating the sanitary 
Offices from the main structure, and ae^^^he sanitary 
arrangements needed repair, it was necessary to delay 
the return of the boys until this had been done. In this 
school was a new building containing a dormitory, the 
staircase of which led direct to a big bathroom (with 
six or eight baths) in the basement. This arrangement 
ensured that if any effluvia came up the waste-pipes of 
the baths they might travel direct to the dormitory. In 
all schools, especially boys’ schools, the sanitary offices, 
baths, lavatories, w.c.s, should be in separate structures, 
detached and approached by a cloister. If this were 
done it would be impossible to poison the boys in their 
bedrooms with the effluvia from drains. The accommo- 
dfition in case of sudden sickness in the night should be 
in a detached turret. To allow boys to work or sleep 
under the same roof with a sewer-pipe of any kind is 
quite indefensible, because it is perfectly unnecessary. 
The closing of schools in consequence of outbreaks of 
filth disease is getting ominously common. 

School buildings should not be more than two storeys 
high, workrooms below, dormitories above. It is not 
advisable to place one dormitory over another, or one 
classroom over another, because this unnecessarily in- 
creases the risk of epidemics, and it must always be 
borne in mind that children and young people are far 
more susceptible of infection than adults. The example 
set by the London School Board is not on any account 
to be followed. 

What is true of schools is also true of barracks. A 
barrack should have ample area, and two storeys should 
be the maximum, and the British taxpayer ought to 
insist that the soldiers who cost him so much are not 
killed or rendered useless by sewer gas. 
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The Eoyel Barrack's at vBublin, so notei fo| 
iiaye>or had^tliree miles of sewer-pipes beneath them. 
A soldier at home is supposed to be fitting himself for a 
campaign. He ought to be systematically taught ‘ field 
sanitation/ arid ought not to be allowed to poison him- 
self with sewers. I know something of a barrack in the 
South of England where the field-oflficers’ quarters are 
four storeys high, with underground kitchens, and ‘ area 
gates ’ as in London. These houses are without a single 
square inch of private curtilage, but have all ‘the latest 
sanitary improvemenfs,* so that it was at one time found 
necessary to drive a champagne cork into the overflow- 
pipe of the bath ‘ to keep back the smell when the tide 
was rising.’ 

In connexion with the sanitation of the soldier the 
following account by Dr. Seaton of his visit to the 
Aldershot Sewage Farm on June 24, 1894, may be 
quoted : ‘ It is a misnomer to call it a sewage farm ; it 
is in truth a sewage marsh, where pools of stagnant 
putrid sewage give rise to poisonous exhalations which, 
if the cholera infection were introduced, would soon 
prove to be of a most deadly character.’ 

Equally important with schools and barracks are 
hotels, not only because the fashion of living in hotels is 
on the increase, but because delicate persons and invalids 
who are sent to so-called health reports have to reside 
in hotels which are generally, from the point of view of 
health, of the very worst construction. When a ‘ health 
resort ’ becomes fashionable its doom is sealed, because 
the value of land rises, and that crowding together of 
houses commences which always more than counter- 
balances the best hygienic efforts in other directions. 
The following remarks were penned after an autumn 
holiday, during which the writer had been ‘hotel 
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And inserted here by, the kind permission 
df the proprietors of the ‘ Lancet : * — 

It is a remarkable fact that by no means unfrequently 
the first idea which seizes on the mind of an hotel 
speculator or his architect is one which is essentially 
destructive. Having decided to exploiter this or that 
district by means of an hotel, he proceeds to erect a 
building which is absolutely out of harmony with its 
surroundings, and which tends to destroy, in so far as it 
be possible for one building to operate in that direction, 
those very characteristics which have made the locality 
famous or attractive. Instances will readily occur to 
the reader of localities which hotel-keepers have done 
their best to spoil. Notable examples are to be found at 
Arcachon, where the brute mass of a huge hotel towers 
above the surrounding villas and pine-trees ; at Meir- 
ingen and Thun, in Switzerland, where, alongside of 
rows of chalets and quaint mediaeval towers, the barren- 
minded architects have placed buildings of which the 
best that can be said is that they might pass unnoticed 
in a fifth-rate Parisian boulevard ; and at Augsburg, in 
Bavaria, where the ‘ Drei Mohren,’ a hostelry associated 
with Charles V. and the Fuggers, has been pulled down 
and re-erected after a model which is only too common. 
The first thing which the writer would impress upon hotel 
architects is to be careful to let the buildings harmonise 
with the locality. The hotel at which a traveller first 
alights on visiting a new district ought to serve as an 
introduction as it were, and prepare his mind for the 
pleasures which may be in store for him, 

The most coiagimon fault in hotels is the fact that 
the buildings are too high, and occupy an area which is 
absolutely inadequate for the purpose. In big cities 
this may be a necessity, but no such necessity exists in 
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ooTOtry j^aeas, and the main reaso% why country; |otels 
are buiit^ the model of towp hotels is"* probaWy to be 
found, in the very simple fact that, as I have hinted, 
most architects are town-bred/ The provision of ade^ 
quate ^area foi^ |he inmates is insisted upon by designeirs 
of hospitals, prisons, and similar institutions, and per- 
haps some day the same wise ideas will prevail with 
designers of hotels, which are institutions in which 
the .inmates are ready to pay handsomely to be made 
really comfortable and to be maintained wholesojnely. 
In hospitals an acre'l)f ground is considered desirable 
for each hundred patients ; and although this allowance 
may be excessive, it is well to bear in mind that when 
numbers are congregated under one roof it is absolutely 
necessary that area in proportion to the numbers be 
provided, and it is most important also to remember 
that even an excess of cubic space will not compensate 
for lack of area. Nearly all hotels stand upon a very 
deficient area ; and almost all hotels when full present a 
degree of overcrowding which, from a sanitary poin%; of 
view, is scandalous. Huge towering buildings, with as 
many floors as a warehouse, and perforated with stair- 
cases and hoists, so that each floor is ‘ ventilated ' into 
those above and below, may be tolerated for a short 
time, but as places for prolonged sojourn or anything 
like permanent residence they ar* most undesirable. 
A resident in an hotel ought to be able to enjoy at 
pleasure either society or seclusion. In the public 
rooms he shpuld find all that movement and gaiety 
which constitute the sole pabulum of dull minds, and 
which all of us enjoy at times ; while, in his own apart- 
ment, he ought to find quiet and peacefulness in the 
highest degree. This end cannot bo attained without 
adequate area, and if is notoriouOj; tifat one of the 
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greatest defects of modern hotels is the impossibility of 
being quiet until all the inmates are in bed and asleep. 
In an hotel where prompt service conduces so much to 
comfort, it is needless to say that the sources of supply 
should be equally accessible from all the living rooms. 
How to combine the possibility of seclusion with accessi- 
bility to the basis of supply is the problem for hotel 
architects to solve. It is probable that the best plan 
would be to place the offices and society rooms in a 
central structure, with the kitchen on the top floor, while 
the private rooms and bedrooms should be arranged in 
wings radiating from such central structures. The 
smell of the kitchen is a terrible fact in most hotels, and 
it is certainly surprising to find how infinitely rarely do 
architects take any trouble even to minimise it. I can 
recall one hotel, and only one (at Royat, in Auvergne), 
where the kitchen is placed on the top floor of the build- 
ing ; but I could name several in which the effluviaj^ of 
the kitchen are conducted with infinite care into the 
bedroom corridors. The old-fashioned plan, which was 
common in England, of building inns round an open 
court and with open corridors, was good, and the fact that 
the court was really open probably prevented unwhole- 
some effluvia from reaching the bedrooms. In the 
present day it is common to find the rooms arranged, 
not round an open court, but around the well of a stair- 
case which is closed, and instead of two tiers of rooms, 
there are seven, eight, or even more. No worse design 
from the point of view of safety, comfort, or wholesome- 
ness can well be conceived. With such a design there is 
no escape from poise or effluvia; there is a minimum 
amount of privacy, a maximum amount of labour in 
travelling from the front door to the rooms, and when 
these buildings catch fire we can only say : ^ God help 
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thos6 who live on tke top floors ! ' Anfl y^t tti^s Is the 
commonest form of hotel, and the idear seems'^pre^altot 
that the height of an hotel is nowadays immaterial, 
because th^ hydraulic lift abolishes (for the guests) the 
labour of going upstairs. That these lofty hotels enable 
proprietors to increase their accommodation without 
increase of ground-rent there is no doubt, but there is 
equally no doubt that, from the guest’s point of view, they 
offer no advantages whatever, unless (which is very doubt- 
ful) they cheapen the cost of rooms. Of the hygienic 
disadvantages I have already spoken, and it remains only 
to be said that, in order to check the drifting of effluvia 
and noise from floor to floor, it is absolutely essential that 
staircases and lifts should be placed in buildings project- 
ing from the main building and provided with independent 
ventilation. The loss of time and the labour which are 
involved by living at or near the top of a lofty building are 
self-evident. Theoretically, the lift reduces the expendi- 
ture of time and labour to a minimum, but practically 
the guest is often willing to incur the labour of moot- 
ing rather than wait for the lift. The cost of working 
these lifts is, as we have seen, very great. 

I have incidentally mentioned the effluvia of an hotel. 
These are chiefly due to humanity, cooking, tobacco, and 
drains, and in an average hotel the admixture of these 
four ingredients is, I should imagine, ^i^ery tolerably equal. 
It is not necessary to dwell at length on the so-called 
' sanitary arrangements ’ of hotels, especially of Con- 
tinental hotels. These arrangements are, as a rule, 
execrable ; th^ closets are often of the worst type, the 
supply of water is generally deficient, and the sanitary 
offices practically always ventilate into the corridors or 
shafts of the building. In designing an hotel, provision 
ought to be made for placing closets and sinks^^in turrets 
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fey properly ventilated lobbies, so that the 
‘^pr^ation of the main building with sewer air may 
fee a little less certain than it is at present. In big country 
hotels there ought to be (as there is in every country 
house) proper and ample accommodation provided in the 
^rdens (approachable by a covered corridor if necessary). 
Jn this way the strain put upon the internal accommoda- 
tion would be lessened, and the indecencies often experi- 
enced in a big Swiss Kurhaus would be avoided. Certainly 
a gentleman’s ^garden ’ ought to be provided as one of 
the sanitary accessories of an hotel, and it is probable 
that, properly managed, a similar arrangement would 
be welcomed by the ladies also. It is inconceivable 
to what extent this dangerous practice of keeping 
* sanitary offices ’ within the walls of the main building 
Is carried. Quite recently I visited one of the best 
known show places in Switzerland— to which a railway 
brings hundreds of tourists daily during the season. 
Arrived at our destination, luncheon was necessary, 
and for luncheon a visit was paid to one out of 
several big hotels. This hotel, built in a place where 
the price of land can hardly be excessive, was of the usual 
type, four or five storeys high, with a central staircase 
and shaft running from the entrance ball to the roof. 
The entrance hall simply reeked of paraffin and ammonia 
flm hotel. The paraffin came from the lamps, the 
ammonia from the closets, which opened directly into the 
central hall. These closets communicated direct, with- 
out traps, with cesspools which received the slops and ex- 
crement of this huge establishment. To step from the 
pure air of the mountain-top to the fearful atmosphere 
of this hotel was calculated to impress the mind of one 
who, having travelled to a spot where the air should have 
been absolutely pure, found that he was to run no small 
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tisk M bd^g poi«o»^ %liile h# at% hif Im^^! ^Ak 
lupchao® om tonld not but remark ttie wndiniAoi^- 
tiw of several of the waitr€^ses, and this was {yrdbaf^ 
accounted for by the insanitary condition of the house* 

In the jproBent i^ay, hotel advertisements generally 
lay stress on the faeC that there are ^lifts,’ a monosyllable 
which lets in a flood of light on the general plan of the 
building, and indicates with tolerable certainty that the" 
area of the building is too small for thd population it is 
designed to accommodate. Possibly some day we may 
have hotel advertisements couched in some such temis 
as these : * This establishment, standing in extensive 

pleasure-grounds, has been designed on the model of a 
luxurious country house. The main building is only tw6 
storeys high, and has been so designed that all the bed- 
rooms may be easily reached without any undue effort. 
The sanitary offices are detached from the main building. 
The public rooms are also detached, but they are central, 
equally accessible from all parts of the house, and so 
arranged that the smell of the kitchen cannot posf^bly 
prove an annoyance.’ It is needless to say that every 
country hotel ought to' stand in sufficient ground to enable 
it to be independent of any public sewer, and to deal 
with its own refuse in a manner which shall ensure tbo 
safety of the guests, render the soil increasingly prolific, 
and prove a source of profit to the landlord, rather than^ 
a perennial expense and nuisance. 

Leaving the question of general design, we may con- 
sider some of the details of hotels. Thick party-walls and 
double doorrf are absolutely essential to ensure the quiet 
of the guests, ^be bedrooms; provided with these re- 
quisites, should be of a convenient form. On the Con^ ^ 
tinent the hotel bedroom is generally too long and too 
narrow. The window is often too srtolli and so heavily 
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and ridiculously upholstered as to reduce its light*giviug 
^power to a minimum. This arrangement ensures that 
the end of the room furthest from the window is nearly^ 
always dark, and as the looking-glass is placed against 
one of the side walls, the diflBculjjieaof the toilet are very 
great. The bedrooms are often'nfeSiflessly high, and not 
unfrequently there is a space of two feet or more between 
the ceiling and the top of the window. In ‘summer 
hptels * the bedrooms have no chimneys, so that it • 
iinpossible to get a current of air through them without 
opening the door, and the opening of the door generally 
means the admission of suffocative vapours from the 
corridor. Every hotel bedroom should have a covered 
balcony so arranged that in winter it can be enclosed by 
outside windows. A balcony is in summer a very pleasant 
atddition to a room, but as an adjunct to an hotel bedroom 
it is necessary, in order to afford the occupant . a place 
for shaking and brushing dusty clothing — a process con- 
stantly necessary for a traveller, but one which cannot 
be performed except in the open air. It is as well to 
state that the balcony is more common in Continental 
than in English hotels. The thoroughly well-4esigned 
hotel bedroom, carefully ‘ fitted ’ rather than furnished 
with an eye to the comfort and well-being of the occu- 
pant, is one of those things which may be found when 
upholsterers do not happen to be the chief shareholders 
in hotel companies. In one particular, hotels on the 
Continent are uniformly first-rate, and that is in the ex- 
cellence of the beds. These are always comfortable, and 
very superior to the beds which are found in many English 
hotels. Of the rest of the furniture, the less said the 
better; but I cannot refrain from commenting on the,, 
perverted genius of the man who invented the chest of 
drawers and washstand in one, so designed that one’s. 
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Iii« tour of twonty-eight da3^s,Y5o. perdiettw 

S |i totol oi M f r+, was paid by the writer for the tin vese©|, 
3 mide IwO gallons of water, which the Englishman 
(aapecially w|€|i eng|tged in active exercise) has the arifo^ ' 
gai^ |tiO demand for the purpose of' cleansing his skin. 
^6 need not grumble at the sum paid, but certainly one 
Ipi a right to grumble at the difficulty often experieneed ^ 
i|||!etting this customary sitz-bath. Berhaps, when the 
^fmans have written a few more treatises on * Hard; 
Cmltur,’ hotel proprietors will provide as a matter of 
course that which is now wrung from them with difficulty. 
The writer can only recall one hotel in which he has 
found a sitz-bath supplied without asking, and that hotel, 
was at Malta, and it is probable that the landlord had 
been drilled in this particular by officers of the English 


gamson. 



CHAPTER VI 

AIR 

We all know the importance of fresh air. Our instincts 
have told us this from all time. Nowadays every child 
is taught in the Board Schools the scientific proofs of 
why we need fresh air, so that any lengthy disquisition 
of this point will not be necessary. 

^ Air which has been breathed once is poisonous, and 
a man in an hermetically sealed room would soon die. 

The constant admission of fresh air to rooms is an 
absolute necessity, and were it not for chimneys, ill- 
fitting doors and windows, keyholes, chinks and crannies 
in the walls, and the accidental opening and shutting of 
doors, suffocation would be a far more common mode of 
death than it is. 

It is not advisable to give less than 1,000 cubic feet 
of space to each occupant of a room. In prisons, each 
cell contains about 800 cubic feet of space, and, says 
Professor de Chaumont, ‘ practically this is found to be 
too small.’ 

Each gas-flame or lamp uses up the air just as a 
human being does, so that, in calculating the, amount of 
cubic space necessary, we must reckon each lamp or gas- 
burner as an individual. It must be remembered that 
great cubic space is of no use unless inlets for fresh and 
outlets for foul air be also provided. 
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Ordinary chtafches are, as a tule,* very b|.dl^v4^ti- . 
latedv The cubic space is enormous, blit its quantity is 
due entirely to height* The area in proportion to the 
congregation is very small indeed, and the 700 or 800 
people in aii^ ordinary church almost touch each other* 
In addition to the people there are often a great many 
gas-burners. There is often no ventilation, and it is a 
growing custom to replace the plain window, which 
might be opened, but seldom was, by a painted window 
Which cannot be opened even if desired. What is the 
consequence of all this ? The people give off their 
120 gallons per head per hour of hot foul breath; 
this ascends towards the roof of the nave, and being 
cooled, sinks (for carbonic acid is heavy) and envelopes 
the congregation, as it were, with a soporific pall. 
Some faint, others go to sleep, and the preacher, poor 
man ! perhaps fancies that the sermon, and not the 
carbonic acid, is the narcotic which has acted on his 
flock. 

We live in an age of public meetings, and tihrouglteut 
the country there are hundreds or perhaps thousands of 
gatherings every day for the purpose of discussing ques- 
tions of public interest. How few of these meeting- 
rooms are adequately ventilated ; and how much harm 
is done by sitting for hours and breathing your neigh- 
bour's breath almost undiluted, it Miould be difficult to 
say ! It is tolerably certain that ‘ colds * are caught 
by sitting in foul rooms. If air is deficient in oxygen 
and • is loaded with organic vapours, the elimination of 
refuse matter from the blood does not go on properly, 
and when we have reduced our bodies to a state to 
affected by any untoward circumstance we suddenly chill 
the surface by opening a window or going into the cold 
night air, and then we blame the latter circumstance 



4>nl7,. . and give little attention to the two or iditee 
hooTfl’ preparation for mischief which we had previously: 
undergone. 

The open air, even in the most crowded London 
streete, is always infinitely more pure than the air of 
even well-ventilated rooms. The reason for this is that 
the volume of our atmosphere is, as compared with the 
volume of foul air which escapes from our houses, almost 
ihfinile, and the dilution which foul air undergoes is 
infinite. 

A consideration of the above fact .throws no little 
doubt upon the teaching of some of our hospital archi- 
tects, who insist upon the necessity of separating the 
various pavilions containing the sick by enormous inter- 
spaces. As long as the air admitted to a sick-room 
comes really /row the outside that air will be practically 
pure, and it will make no appreciable difference whether 
the next pavilion is 50 or 1,000 feet away. We must 
be sure, however, that the air employed for ventila- 
tion is really outside air, and that it has not been 
used before in kitchens, or more noisome places, and 
is not merely allowed to drift from one part of a build- 
ing to another, whether by staircases, corridors, lifts or 
shoots. 

The air which has been fouled by the respiration of 
men and animals, by the combustion of gas, oils and 
fuel, and by the exhalations from filth, is not only being 
constantly diluted, but it is constantly being purified. 
What we give off, plants need ; what plants give (^, we 
need. The carbonic acid which escapes from our breath 
is absorbed by„the green leaves of plants, which convert 
the carbon into stardi and allied bodies, and give back 
a great part of the oxygen in a pure state. Thiring 
night, it is true, plants give off carbonic acid, but it is 



trne ti^t Vt n%li| the respiratory 
mi ftHiiaats ar€f at a inmimtim. Th^inffiienc^ ^ li|(liC^ 
theraiore, stimulating the elimination of dxygw^%l 
green leaves, has great power over the condition of 
atmosphere^ lAnulyses of air show that there is )efi(6i^ 
earbonie acid in the neighbourhood of luxuriant vege^^ 
tation than where vegetation is absent. This differ^ ^ 
ence is not great, because of the very free movement 
of the atmosphere, but it is quite enough to be mea-^ 
surable. In close courts of cities the carbonic ^cid is 
notably increased ; and in crowded places, such aS 
schoolrooms and theatres, the amount is dangerously 
great. 

Although rare, it is well to bear in mind that infec;* 
tion can and does travel through the open air from 
house to house. This was well illustrated in the classic 
instance of the spread of small-pox from the Fulham 
Small-pox Hospital* Several similar instances have since 
occurred. 

There are certain poisons which seem to tiftvel 
mainly through the air. These are influenza, mbasles, 
whooping-cough, small-pox, typhus fever, scarlet fever, 
diphtheria, mumps, and chicken-pox. Typhoid fever 
may also travel through the air, and recent investiga- 
tions have shown that that commonest of common ^ 
diseases, consumption or phthisis, m distinctly commu- ^ 
nicable through the air. We have seen that contagito 
in the open air is so diffused that it is more likely than 
not to be harmless, even supposing that it is not de- 
stroyed. In' dwellings the rish of contagion through the 
air is very great,^ and a case of measles or whoopiiyj- 
cough, even though it be confined to one room in m§ 
house, is very li|miy p infect any other children who 
may be in the honse* In overcrowd^ and ill-vei|lilated 
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i!0omft, contagious particles which are given off have 
>but little chance of escape, and are very likely to be 
inhaled by somebody else. Crowded gatherings of 
children must be reckoned among the great causes 
of the dissemination of many of the diseases of child- 
hood. The risks of contagion through the air are ' 
diminished in proportion to the thoroughness of the 
ventilation. 

It is an undeniable fact also that consumption of 
tbe lungs has been in many places greatly diminished 
by proper ventilation and also by proper drainage, 
thereby causing greater healthiness and dryness of the 
dwelling, and getting rid of a sewage-sodden soil. 

There can be no doubt that our moral responsibilities 
with regard to the air we breathe are very great. Our 
first duty is not to foul the air more than we can help, 
to keep all about us clean and pure, and not to allow 
heaps of evil-smelling refuse to collect about our dwell- 
ings. 

Our next duty is to see that a proper supply of fresh 
air is admitted to our dwellings. If this be done there 
will be a higher standard of health in the dwelling, 
more food will be needed, more work will be done. Of 
the economy of giving an ample supply of fresh air 
there can be no doubt. Employers of labour should 
remember this, and especially those who employ young 
people. All workrooms should have ample cubic space 
and free admission of air. The master will then have 
more work done, and more cheerfully performed, than 
otherwise would be the case. 

Take care that every gas-light is provided with a flue 
communicating with the outside air. There is no real 
difficulty in accomplishing this ; and if it be done, not 
only will the gas-light not foul the air, but it will aid in 
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lihe of the ipom just as Jh© &m 

creatmg a (fraught up its Httle chiiun^. * ' 

In schoolrooms and oth& places where mental work 
is to be done, good ventilation is of the greatest import- 
ance, and haj^ a very great influence on the quality of 
the work done. 

We must all of us try to set a good example in this 
matter of cubic space and ventilation. When, for 
ample, we wish to show hospitality to our friends, we 
must remember not to stint the supply of tiie priipe 
necessary of life. The average London dining-rbom is 
perhaps 20 ft. by 16 ft. by 12 ft., and contains, inclusive 
of the space occupied by furniture, &c., less than 4,000 
cubic feet, or space jconsidered sufficient for five convicts 
in prison. If we wish to do honour to our guests we 
invite sometimes as many as eighteen, and to wait upon 
them we employ four servants, and we light the room 
with half a dozen lamps or their equivalent — Le. we put 
into our 4,000 cubic feet of space the equivalent of 
twenty-eight people, and we give them 143 cubic f^t Of 
space each, and as we provide no adequate inlet or outlet 
for fresh air, it is not to be wondered at that the dis- 
comfort often reaches agony point, and that the conver- 
sation lags ; nor is it a matter of surprise that the 
average London dinner, where you are suffocated and 
overfed, is reckoned among the ^^uties rather than th© 
pleasures of existence, and tliat the malaise of the follow^ 
ing day is (often wrongly) attributed to the quality of 
the wine. 

The ‘ At" Home,' where 150 pei^sons (not reckoning 
the lights) crowd^into about 8,000 cubic feet of space, 
with something like 50 cubic feet of space each, is, as la 
demonstrated by arithmetic, as nearly as possible three 
times as bad as ihe dinner. Perhaps the day will dawn 
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it Will be considered 'bad form’ to §^Te jfsooiv 
V gnb^ Boi more than one-twentieth of the cubic sj^ce, 
and far less than one-twentieth of the fresh air, wliioh 
is allotted to Criminals. 

Again, will nobody set ns an example of keeping good 
hoars ? ‘ Early to bed and early to rise,’ says the old 
pjioverb, ‘ makes a man healthy and wealthy and wise.’ 
i fi we keep what are known as ‘ bad ’ hours, we are per- 
force obliged to spend those hours in rooms artificially 
^hted and warmed, and instead of breathing fresh air 
We breathe foul. The evils arising from this need not be ’ 
dwelt upon. Such a state of existence is hardly com- 
patible with good health. The M.P. at the end of the 
mssion, and the young lady at the end of the season, 
are standing examples of this fact. During the summer 
ihere are about fifteen hours of daylight and nine of 
darkness. It is the fashion to rise about seven hours 
after sunrise, and to retire about seven hours after sun- 
set, and the masses follow the leaders of fashion. Will 
anybody calculate the unnecessary waste of gas and 
other illuminants caused by our obstinate refusal to make 
use of the sunlight ? How many cubic feet of carbonic 
acid and sulphur compounds are poured into the London 
air in consequence of this perversity ? How much un- 
necessary smoke is poured into it from the same cause ? 
What advantage, if any, is got by converting night into 
day? 

Not only is the air fouled by respiration and com- 
bustion, but also by putrefaction, and when considering 
the fouling of the air of London, one must remember 
the dung-heaps of the stables, and droppings of the 
streets, and the "'effluvia which escape from the ventila-v 
tors of the 2,000 miles of sewers which lie beneath 
our streets. When we consider the magnitude of tb# 



Irarioo^ fauses, j 
toimd 4b£ft a fair {^r^entage 9t Hie inhf^itabts . 
aire ^ 2 iair%g from t)HthisiB^ pneumonia, iniluenaa,,^ 
soarlet^et, wlio<>pmg-cough, measles, and diphthefia, 
and when hemf^^her that a large number who j$rib 
not sbfiiaring from definite disease have unwholesome 
Jl>reath as a result of pathological conditions of the, 
teeth, mouth, and air passages, we cannot be surprised' 
that a stagnation of the air should produce effects more 
or less disastrous. London can have very little j»ower 
of purifying its air. ^ Vegetation of all kinds is scanty 
in the central parts of London, and evergreens merely 
degenerate into everblacks and die. Even if green 
leaves did exist, their chlorophyll could not act in a 
place where, for a month at a time, there is no sun- 
shine. 

According to Dr. W. J. Bussell, F.B.8., the amount 
of coal used in London (excluding that needed for gas- 
paking) was, in 1879, 5,833,891 tons, while in 188f 
the amount had risen to 6,390,850 tons, lin inctlsase 
which is about proportionate to the increase in popula- 
tion." 

Nobody who is an early riser can doubt that the 
domestic fireplace is the main cause of the smokiness 
of London. At six o’clock in the morning the air is not 
unfrequently clear and brilliant, bu^ these qualities dis- 
appear an hour later, when the preparations for the 
morning meal have necessitated the lighting of the fire&w 
The amount of smoke is probably greatest between 7 
and 8 a.h., because the best of grato will emit more 
less smoke when just lighted. Tjater in the day the 
domestie smoke diminishes, and one must admit that i| 
is not common to see the domestic chimney mnitting 
very much black smokd. 
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^twithstaidmg that factory smoke has been practi- 
' cally abolished ih London, and that many causes have 
conspired to diminish the amount of domestic smoke 
per head, the dirtiness of the air and the number of fogs 
have increased. 

In the country the smoke of our houses is blown 
away and diluted, and causes us no practical inconve- 
nience ; but in London we have not only been building 
Upon every vacant space, but we have been increasing 
the height of our dwelling-houses and building towers 
full of offices and huge piles of flats, and we clearly have 
no cause to grumble if the air gets dirtier, and the 
death-rate does not go down. We have legislated 
against back-to-back dwellings, and yet allow them to 
^ be piled nine and ten in a heap, which seems to suggest 
that there is one law for the rich and another for the 
poor. That the increased frequency of fog is due to the 
increase of area and density there can be no doubt. ' 
There are more men and chimneys on a given space, 
and therefore the effluvia are less frequently diluted to 
vanishing point. 

The physical and chemical aspects of London fog 
are of great interest. Aitken has shown that fogs 
do not form in a pure atmosphere, which is absolutely 
free from floating dust particles; but as there is 
enough dust in the air off the coast of Newfoundland 
to allow of the formation of fogs of impenetrable 
density, it is obvious that the practical bearings of 
this interesting discovery as affecting the air of cities 
are not very important, for it would be manifestly im- 
possible to gpt the air of London or any big town 
to such a degree of cleanliness that fog would not 
form. The chemical impurities which are found in 
the air during a fog are both gaseous and solid. Car- 
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bonic ai^id |kiid sulphur dioxide B,re the more^ imjfortant 
gfi^fleous impurities. ^ 

Dr« Russell has found the carbonic acid during a 
fog to be raised from four parts to fourteen parts in 
10,000 of aM; and a committee of the Manchester Field 
Naturalists’ Society have shown that the amount of 
sulphur dioxide present in the air of that city inay 
vary from 0*28 milligram per cubic metre (an amount 
observed at Owens College, Manchester, on March 6, 
1891, after two days’ strong wind) to 7-40milligra|ns per 
cubic metre (an amount observed at the Town Hall, 
Manchester, on February 27, 1891, during a fog). The 
amount of impurity increases as one passes from the 
outskirts to the centre of a town. 

The Manchester Field Club have further estimated 
that during a three days’ fog 1^ cwt. of sulphuric acid 
per square mile was deposited in the centre of Man- 
chester, while at an outlying station 1 cwt. of sulphuric 
acid and 13 cwt. of ‘ blacks ’ per square mile were 
carried down in the same time. 

Those who have a garden anywhere on the western 
side of London cannot fail to remember a fog in Feb- 
ruary 1891, which covered the evergreen shrubs with a 
slimy deposit, and gave an iridescent appearance to all 
the puddles in the road. Happily the fog was subjected 
to scientific investigation. The matter deposited on 
Messrs. Veitch’s Nursery at Chelsea, and that on a plant 
house at Kew, were analysed. At Chelsea twenty 
square yards of roof gave 40 grams of deposit, while 
at Kew the deposit on .the same area amounted to 
30 grams. It is interesting to note that not onfy 
was the deposit more copious at Chelsea than at Kew, 
but it also contained a larger percentage of hydro- 
carbons and acids. 
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Ihe following is tho analysis of &e deposit at 


*' Chelsea : — 

Carbon . ; * 39 Q0 

ftydrocarbons . , • . * * 12-30 

Organic bases 1 2*00 

Sulphuric acid 4-30 

Hydrochloric acid . * 1-40 

Ammonia 1*40 

Mineral water (chiefly silica and iron salts) . . B3-B0 

Water (estimated) 6-80 


100-00 

That these deposits proved ruinous to plants goes with- 
out saying, for the leaves were choked by it. The large 
amount of acid and hydrocarbons in the air also explains 
the intensely irritating nature of a typical London * pea- 
soup ’ fog, and certainly a contemplation of this analysis 
makes it impossible to believe that the mortality accom: 
panying a London fog is due entirely to the cold, as 
some have maintained. The corrosive power of London 
air is seen in its destructive action on metals. We all 
know how the metal fittings in our houses tarnish and 
corrode, and we all know that bronze statues exposed to 
the London air quickly contract a worm-eaten appearance. 

The air of London is never ‘fresh,' a quality which 
is to be gauged entirely by the nose^ Although we may 
be in doubt as to the physical or chemical basis of 
‘ freshness,' we are most of us inclined to attach great 
importance to it as one of the most valuable qualities 
which air can have. It is the necessity of fresh air 
which has compelled us to supplement the London 
hospitals with a large number of convalescent homes 
at the seaside^ and elsewhere, because experience has 
shown that the power of recovery after acute illness in. 
Lopdon or any large town is very much less than it 
is in the country. This quality of freshness consists in 
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n^ ^mi»i for rnmy irdleiB leeward 4 Ug eify 
X 4 ^i|fo|^ h almSiit certain that the air cann^ 
be trash ^less there be green things to freshen it. The 
ohtorophyll o|!^ithe jjreen leaves of plants under the 
fluehcb of stmlight is constantly engaged in absorbing 
carbonic acid fronk and returning oxygen to* the air, 
^nd en this account it is tolerably certain that vigorous 
herbage is necessary for the freshemhg of the atmo- 
sphere which we breathe, ^ » 

In the centre of ’Tjondon comparatively few plants 
will live, and fewer still will flourish ; and even those 
which do flourish have to contend with an absence of 
sunlight, which is very prejudicial to the vigorous action 
of the chlorophyll. It thus follows that the regenerative 
power of the air in the centre of London is very small ; 
we become entirely dependent upon the wind for our 
fresh air, and the stagnation of the air is consequently a 
more serious matter in London than it is elsewhere. ^ 

Thus one is led naturally to the discussioh of ano|feer 
fact which is all too evident in London— viz. the absence 
of sunlight. 

There can be no doubt as to the importance of sun- 
light. We know that the activity of the chlorophyll of 
plants is directly proportioned to the amount of sunlight, 
and we know that plants deprivedipf sunlight become 
etiolated and pale. When we see the radiometers rotat- 
ing in the opticians’ windows we have a demonstration 
that sunlight is a cause of motion, and all the wonders 
of photograpby are calculated to impress upon us thh 
influence of sunlight upoH chemical action. WekUQW 
alt^o of certain things which love darkness rather than^ 
light, and among them are the Vegetable bodies whichr 
contain no chlorophyll^ such as the^ fungi, foclusive of 



AIR 


j mamy of those which are recognised as direct causes of 
disease. It has been proved with regard to some of these 
disease-causing microbes that exposure to the sun’s rays 
^ materially inhibits their growth. 

In the second report to the Eoyal Society Water 
Besearch Committee on ‘ The Vitality and Virulence of 
Bacillus Anthracis and its Spores in Potable Waters,’ by 
Professor Percy Frankland and Professor Marshall Ward 
(assisted by Dr. Cartwright Wood), the reporters say 
(p. 316) : — ‘ 17. To summarise our results with anthrax 
spores in one sentence, we may state generally that 
there is one natural agency at least which is capable of 
destroying them in surface waters to which they have 
gained access— viz. the action of direct sunshine on the 
organism. Whether the activity of water bacteria may 
be added as a second bactericidal agent is not definitely 
determined, but, in any case, of these two influences the 
sunshine is by far the more rapid and the more potent, 
though its sphere may be much more restricted.’^ 

It is further stated that the anthrax spores were 
selected for these experiments ‘ as representative of the 
extreme limit of endurance possessed by path<^enic 
bacteria.’ 

These facts make it certain that the presence of sun- 
light is most important for the well-being of mankind, 
and the Italians have a proverb which says that the 
doctor is sure to visit those places where the sun never 
comes. 

Nevertheless we know very little that is accurate con- 
cerning the effect of sunlight upon the animal economy. 
It is probable that the pallor of town-dwellers is in part 
owing to the absence of sunlight, and it is certain thatv. 
pallor must mean a deficiency either in the quantity or 
> Pfoceedmg^ <?/ Eoyal Society^ vol. liii. 
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quality tie hsemoglobiiil the red matter of thipj 
which ' m apparently an^ogous to thh chlorophyll ©£ 
plante* Such a deficiency must interfere with meta- 
bolism an<i development, and it seems impossible not to 
believe that ttie wa^ of sunlight is a factor in the causa- 
tion of rickets, the commonest of all the diseases of 
London, albeit that it makes very little show in the 
returns of the Eegistrar-GeneraL 

Thus far we seem to have arrived at the conclusion 
that the increase in fog and darkness in Londop is a 
natural consequence Of the increase both in area and 
density of the city, whereby too many fireplaces are 
packed on a given area. 

Of late years, wlmt may be called a new phenomenon 
in connexion with the air of London has frequently been 
observed— viz, the high fog or high darkness, which, 
while leaving the streets quite free from mist, effectually 
shuts off the light of the sun, and gives us a darkness in 
every way comparable to the darkness of night. This 
must be due to a bank of fog hovering over the city, hnd 
the explanation of this new phenomenon is probably to 
be found in the enormous increase in area which the 
city has undergone of late years. The smoke of some 
densely populated outlying part is caught as it were in 
a passing cloud of vapour, which, drifting far over the 
tops of the houses, acts as an absolutely opaque screen 
between us and the sun. 

The dirtiness of London air being mainly due to the 
density and area of the city in the matter of people, 
houses, and chimneys, can nothing be done to lessen 
the density ? lam afraid the answer to this must be 
that such measures do not come within the range of 
practical politics. ^ Lor^don is regarded as a place for 
making money in, and people who cmne to it for that 
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i That lioadoH will go on for some time yet getting 
progressively worse there can be little doubt, but, never- 
theless, it is useful to point out how its troubles have 
arisen, for although one may have no local feeling for 
what CJobbett called ‘ the Wen,’ one would be sorry to 
eee her bad example in sanitary matters recklessly 
Imitated. 

' We may admit that it is not a matter of very great 
consequence whether the death-rate of London be high 
or low, and we may feel very confident that if its inhabi- 
tants were polled as to whether they would like a lower- 
ing of death-rate or an increase of trade profit, they 
would choose the latter. 



CHAPTER VII 

WATER 

«» ) 

Waxbe is an article ol first necessity to all of us. 
out pure water there cannot be health. - Pure water has 
served moralists of all times as a symbol of purity. 
The Christian Sacrament of Baptism is an instance of 
this. 

Our moral responsibility with regard to water should 
be to respect its purity as something too sacred to be 
defiled. In this Christian land, however, there is scarcely 
f, watercoilrse which is not polluted, and many of our" 
loveliest rivers have been wantonly converted into sev|itS^ ^ 

In his introduction to ‘ The Crown of Wild blfve,’ 
Professor , Euskin gives an eloquent description of our 
swinish apathy with regard to water. The passage is 
so beautifeil, that no apology is needed for quoting it in 
full:— 

‘ Twenty years ago there was no |<^velier piece of low- 
land scmery in South England, nor any more pathetic 
in the world, by its expression of sweet human cha- 
racter and life, than that immediately bordering on tii^ , 
source of the Wandlf, and meluding tthe low moors 
Addington, and the villages of Beddington and Carshat^^ 
toUj with all their p<x)ls ‘and etreaniiS. No clearer or i 
diviner waters ever sang with ooiista|i| lips of the hand 
"which *^giveth raSn frw heaven no philure ever 
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Uglatened in spring-time with more passionate blossom- 
ing ; no sweeter homes ever hallowed the heart of the 
passer-by with their pride of peaceful gladness — fain 
hidden, yet full confessed. The place remains (1870) 
nearly unchanged in its larger features ; but with deli- 
berate mind I say, that I have never seen anything so 
ghastly in its inner tragic meaning — not in Pisan 
Maremma — not by Campagna tomb — not by the sand- 
isles of theTorcellan shore-— as the slow stealing of aspects . 
of reckless, indolent, animal neglect over the delicate 
sweetness of that English scene. Nor is any blasphemy 
or impiety, any frantic saying or godless thought, more 
appalling to me, using the best power of judgment I 
have to discern its sense and scope, than the insolent 
defiling of those springs by the human herds that driiik 
of them. Just where the welling of stainless water, 
trembling and pure, like a body of light, enters the pool 
of Carshalton, cutting itself a radiant channel down to 
the gravel, through ways of feathery reeds, all waving, 
which it traverses with its deep threads of clearness, 
like the Chalcedony in Moss-agate, starred here and 
there with the white Grenouillette ; just in the very 
rush and muimur of the first spreading currents, the 
human wretches of the place cast their street and house 
foulness ; heaps of dust and slime and broken shreds of 
old metal, and rags of putrid clothes, which, having 
neither energy to cart away, nor decency enough to dig 
into the ground, they thus shed into the stream, to dif- 
fuse what venom of it will float and melt, far away, in 
all places where God .meant those waters to bring joy 
and health. And in a little pool behind some houses^ 
further in the village, where another spring rises, jj;he 
shattered stones of the well, and of the little fretted 
channel which was long ago built and traced for it by 
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gentle lie s^ttesed, eaeb^ &(nn .eao^/ t^de* a 

ragged tbank of inortar and ecoria,' and bricklayew’ 
refuse} on one side, which the clean water, nevertheless, 
cha^iste io purify ; but it cannot conquer the dead earth 
beytmd; anlifthepi, circled and coiled under festefing 
scum, the sta^ant edge of the pobl effaces itself into 
^ slope of black slime, the accumulation of indolent 
years. Half a dozen men, with one day’s work, coUld 
cleanse those pools and trim the fk>wers about their 
banks, and make every breath of summer air ^ above 
them rich with coot' balm, and every glittering wave 
medicinal, as if it ran, troubled only by angels from the 
porch of Bethesda. But that day’s work is never given, 

• nor, I suppose, will -be ; nor will any joy be possible to 
heart of man for evermore, about those wells of English 
water.’ 

If poetry may be defined as the art of conveying 
absolute truths in the most beautiful and forcible lan- 
guage attainable, of at once compelling the intellect ahd 
gratifying the senses, then the above passage must Hake 
a h%h rank among short English poems, for its beauty 
is equalled by its matter-of-fact truth. 

Unfortmiately for the purity of English waters, the 
Public Health Act of 1848 encouraged the emptying of 
town sewage into rivers, and we are still taught as one 
of the chief tenets of our sanitary creed that we should * 
dirty as much water as possible in washing away fidm 
our houses filth which ought to be buried. As a con- 
sequence of this, pure water is becoming daily mdre 
difficult to git, and nowadays it is ocmsidered safer and 
better to drink wajier— hafdj charged with carbonic acid, 
and deficient in oxygen— which has bden raised at infinite 
cost from the depths of the earth, than to drink of the 
‘ brook which babbles by,’ with eve^ bubble freshened 
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U air ai}4 charged mth its maximum amount of 

f The reason lor this is that the brook has almost 

owtainly been fouled by receiving the filthiness from 
dwelHnp nearOr to its source, and the natural conse- 
quence is the reflexion that, if the brook has already^ been 
fouled, a little more fouling can do no harm, and thus 
the brook gathers sewage as it flows, till, having passed 
through sundry towns in its course, it flows out to sea a 
seething, stinking sewer. 

^ We all of us deplore this state of things, but few of 
ds, in thinking of the cause of such filthy impurity, ever 
pause to put to ourselves the solemn question, ‘Is it 
I ? ’ We inveigh against the ‘Board,’ we say that such 
a state of things is disgraceful, we shut our eyes to 
the fact that the disgrace falls upon ourselves as well 
'as others ; and even though we may be favourably 
circumstanced for doing our duty towards the water- 
courses, the pangs of conscience are seldom sufiBcient 
to make us stop our quota of pollutions; at least to 
do our own duty, and, doing it, set a good example to 
others. 

Bichard the Second (whose advisers probably rmdeui*)'! 
bered the epidemics of ‘ the Black Death ' in the reign 
of his grandfather) passed an Act in 1888 which imposed 
a penalty of twenty pounds (worth how much of our 
money ? ) on persons who fouled ditches and rivers with 
filth and rpfuse, and in 1876 Parliament passed an Act ' 
intended to save rivers from pollution. This Act is put 
in force against ‘Boards’ and ‘Authorities’ (witBBow 
‘ much success the Thames, the Mersey, and the Clyde 
Will testify), but is seldom enforced against individuals ; 
and although itris often easy for an individual to ceasa. 
polluting a watercourse, it is often impossiUe for a 
sanitary authority tq do so in the face of the i^tby 
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the ‘ Board ' is content to let tlj^ 
i imdividitiUs b^U£fe willions spent in sewa?s afid 

other millioni ispenVin t^raterworks is * good for trade’ 
in general, and, possibly, specially good for the special 
tirade of some of the members of our local parliamentps 

Uhe demon of self-interest has always to be reckoned 
with when devising measures intended to benefit thn 
public health. ^ 

Many diseases are caused or conveyed by impure 
water, the most notable being cholera and enteric fever. 
Let us takp the commonest of these diseases, enteric or 
typhoid fever. The patient who is attacked with typhoid 
is attacked insidiously ; he suffers from the disease, 
generally days, sometimes weeks, before its nature is 
recognised. The poisonous excreta of this' patient pass 
into a watercourse, or perhaps into a cesspool (a pit in 
Which excrement and water are commingled), and 
water leaks from the cesspool into the well, and then 
those who drink of the well suffer in their turn from 
typhoid. 

Water thuu poisoned by leakage usually bears evi-, 
dencie, both physical and chemical, of its contamination, 
but th^ndoes not appear to be nece^a^ly the case, and 
^jkhere ^ instances of tainted waters being pleasant to 
the aye and palate. ^ 

That the germs of cholera and typhoid will live id 
water is certam, and their power of diffnsion through 
water is infinite. One dejection from a typhoid patieid* 
is theoretically capable of infecting an almost unlimited 
volume of water. T|^e mischief w^iich one case of 
typhoid may^do is tfeld l^y the late Pi^essor de Chan* 
mont in ' Out Hom^ : 
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•Avery remarkable case was investigated a few years 
ago by Dr. Thorne Thome at Caterham and Redhill, 
Surrey. The Caterham Water Company found that they 
were unable to supply the whole district with their 
existing arrangements, and in the more remote part of 
the district they were obliged to get part of their supply 
from a neighbouring company. In the meantime they 
determined to enlarge their sources of supply by digging 
additional wells, and cutting and enlarging the adits 
from one to the other. Careful arrangements were 
made to prevent contamination of the water during the 
work, and the men were instructed to carefully avoid 
fouling the water with any excremental matter. One of 
the workmen, newly taken on, was suffering, unknown 
\to himself, from a mild attack of typhoid fever, accom- 
panied with diarrhoea, and he confessed that he was 
obliged not only to have resort to the buckets, but even 
to make use of the adit itself, on emergency. About 
twelve or fourteen days after he began to work typhoid 
fever began to show itself among the consumers of the 
water ; the disease spread rapidly, and about 350 cases 
with several deaths took place. When Dr. Thorne 
Thorne investigated the circumstances, one remarkable 
fact became evident — viz. that the disease was almost 
entirely confined to that part of the district supplied 
with the company’s water pure and simple, whilst the . 
outlying part, which was only partially supplied from 
the company’s wells, but whose chief supply was from 
those of the neighbouring company, remained nearly 
free from disease. This fact, joined with the other, that 
the disease broke out just about the usual time after the 
workman must have been the cause of contaminating 
the well, pointed clearly to the Caterham Company’s 
water as the medium of contagion. Another corrobo* 
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rating IM* ‘^9*8^ thUit at the Lumi^ic A$ylumfMh^ ih$\ 
waler^siipplj was from a deep well on their own premisejifi 
the inmAtes remained free from the disease ; and at the 
barraeke, the Guards, who also drank the water of the 
Asylum welh^ did not suffer. The^ latter was a pure 
water, as I had an opportunity of analysing it myself, 
The remedial measures adopted were to stop the supply 
of water at once, to pump the wells dry several times, to 
scrape the sides of the wells and the adits and wash 
them with chloride gjl lime, and to throw large quantities 
of Condy’s Fluid into the water. From that time the 
disease entirely ceased. No more marked proof could be 
given of the transmission of the disease through water.* 

No more marked proof could be given of the enormous 
diffusion which takes place when typhoid poison is mixed * 
with water, and of the dangers which necessarily attend 
upon water-carried sewage. If we foul the brooks, rivers, 
and wells which are about our houses we must rely on 
water companies for the first necessary of life, but i| the 
common source gets poisoned we encounter epidemics of 
an extent unknown before. 

The following case which is quoted (in German) in 
the sixth report of the Eivers Pollution Commissioners 
tells a similar tale ; and it also tells us that typhoid 
poison cannot be removed from water by the most per- j 
feet underground filtration. The ensuing version of tjae 
‘ Lausen case * is taken, however, from Mr. Noel Hartley’s 
little book on ‘ Water, Air, and Disinfectants,’ published 
by the Society for Promoting Christian Knowledge. 

In the village of Lausen, near Baale, in Switzerland, 
which had never Mthin the memory of man been visited 
by epidemic typhoid (enteric), and in which not even a 
single case had occurred for many years, there broke 
out in August 1882 an epidemic wlAjh, simultaneously 



inhabitants. Abel's 
^^£1© froin 'IjamBA, and separated from it by the moma*, 
|ainoQS ridge of the Stockhalden, which was probably 
an old moraine from the glacial epoch, lies a small par- 
allel valley — the Ftlrlerthal. In an isolated farmhouse, 
situated in this valley, a farmer, who had just returned 
frpm a long journey, was attacked by typhoid fever on 
June 10. During the next two months three other cases 
occurred in the same house. The inhabitants of Lausen 
WMre entirely ignorant of what had occurred in this 
solitary mountain farm, which was cut off from all com- 
munication with the rest of the world ; when on August 7 
ten of the villagers were suddenly struck down by typhoid 
fever, whilst during the next nine days the number of 
nases had already increased to 57 out of a population of 
780 persons living in 90 houses. In the first four weeks 
the number of cases reached 100 (that is to say, that 
out of every 100 persons in the village more than 12 
were attacked) ; and altogether, to the close of the 
epidemic at the end of October, 130 persons, or 17 in 
every 100 of the population, were atta®ked, besides 14 
children who were infected at Larsen .during their 
summer holidays, and became ill after their return to 
school in other localities. The fever eases were pretty 
equally distributed throughout the entire village, but 
those houses (six in number) which were supplied with 
water from their own private wells, and not from the 
public Ajuntains, were aatirely exempt. This remarkable 
diffiarenoe led to a suspicion that the public water-supply 
was connected witib the cause of the epidemic, although 
the apparent immaeulate source of this supply seemed 
to n^ative mj such suspicion. 

The water eune from a spring situated at the foot of 
the adjacent Stockhalden ridge. It was then received 
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yea)|* pretiously it had be^ proved tht|t diwet 
, water comnmnication through the- intervening mounfaius 
^sted b^ween the spring and a brook in the Fiirlerth^r, 
/flooring jpast the farmhouse in which the typhoid favj^r 
cases occurred. At that time {i.e. ten years before) th^ 
was spontaneously fgjfmed, by the giving way of the soli 
; for a short d.istance below the farmhouse and close to the 
brook, a hole about 8 ft. deep and 3 ft. in diameter, at 
the bottom of which a moderately clear stream of water 
was observed to be Aowing. As an experiment the whole 
of the brook .water wsas now diverted into this hole, at„ 
the bottom of which it entirely disappeared, but in an, 
hour or two the spring at Lausen, at that time nearly 
dry from a long drought, overflowed with an abundai^e 
.’of water which was turbid at first, but afterwards * 
* and this overflow continued until the Fiirler brook*was,i 
again confined to its bed. It was, however, afterwards 
ntotibed that, whenever the meadows below this hole were 
irrigated witli the water of the Fiirler brook, the voluru® 
of the Lausen water-supply became greatly augmented k 
fiew.. hours afterwards. Now this irrigation^ practised 
eveiy^ 3 ^ear, was carried on in the sufll^er of the epiden^c 
from the' middle to the end of July, the brook beihg 
polluted by, the dejections of the typhoid patients— ior^ 
was in direct<f3ommunication with tl^ closets and dung? 
heaps of the mfected hoa§^ whilst at! the chamber-slops 
were emptied direbtty into And the dirty linen of 
paMeots washed in it. Soon after Jhe irrigaticm had 
begun the water -^pp^ to Lausen, 'frhich was at first 
fnrl^, acqhired, an‘ mmleas^ tast^ and ihoreased i^ 
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^^v©iiiida4 About three weeks after the commencement of 
the irrigation the sudden outbreak of typhoid fever in 
Lausen occurred, 

In his search after the cause of this outbreak Dr. 
Hagler, of Basle, did not rest satisfied with the evidence 
just recorded, but supplemented it by the following in- 
genious and conclusive experiments : The hole in the 
Piirler was reopened and the brook again led into it ; 
three hours later the fountains at Lausen delivered 
double the quantity of water. 

^ Eighteen hundredweight of salt, previously dissolved 
in water, was now poured into the hole, and soon the 
water at Lausen exhibited a great increase of saltness, 
until the solid matter in the water increased threefold, 
^^he passage of the Fiirlerthal water to the fountains of 
the fever-stricken village was thus ascertained beyond 
doubt. But another interesting question here presented 
itself; Did the water find its way through the Stock- 
halden by a natural open conduit, or was it filtered 
through the porous material of the old moraine ? ’ 

‘ To decide this point 2i tons of flour were first care- 
fully and uniformly diffused in water, and then thrown 
into the hole ; but neither an increase in the solid con- 
stituents nor the slightest turbidity of the Lausen water 
was observed after this addition.’ 

This remarkable case shows ; — 

1. That the power of mischief possessed by water- 
carried sewage is enormous. 

2. That the diffusibility of typhoid poison in water 
is practically infinite. 

3. That wat^r containing typhoid poison may not be 
purified by filtration through nearly a mile of solid earth ' 
(a filter fine enough to arrest particles of wheat flOur), 
although it must be borne in mind that the filter in this 
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initaBo« fsk deeply buried, and that tb« certaiiit’iliBeQce 
air and aerobic microbes rei^dered the oxidation and 
pnrifical^n ol the water- passing through it an impos* 
sibility. The fact, also, that the Lausen ’^^ater became 
turUd whenithe Purler brook overflowed seems to indi- 
cate that, although the flour expei'iment gave a negative 
result, solid particles were, nevertheless, able to find 
their way through the Stockhalden ridge. 

4. That large typhoid epidemics are favoured by a' 
water-supply commra to many people, if by mischaiice 
that water-supply gets fouled. 

In the year 1893 the town of Worthing, a well-known 
seaside health-resort in Sussex, was reduced to a condi- 
tion of temporary riiin by an epidemic of enteric (typhoid) 
fever. The epidemic affected Worthing, West Worthing, 
and the neighbouring villagesof Broadwater and West Tar- 
ring ; but for the sake of simplicity we will deal with the 
main outbreak at Worthing, the circumstances of which 
were investigated by Dr. Theodore Thomson on behajf 
of the Local Government Board. From Dr. Thonlk)n ’8 
official report the following facts are culled : — 

Between May and November 1,257 cases of enteric 
fever were notified in Worthing, the population of which 
at that time was 16,817. Of those attacked, 163, m 
rather more than 12 per cent., died. It mhst be borne^ 
in mind, however, that Worthing^is a towh to which^ 
persons pay short visits, and it is certain that many of 
those who contracted fever in Worthing were laid up 
with the disease elsewhere. The author certainly had 
two cases of enteric fever under his care at University 
College Hospital in 1893 for which the sanitary con- 
dition of Worthing was directly answerable. It is pro- 
bable, therefore, 4hat the numW l,i267 is considerably 
short of the total cases. 
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Ik#^!4eriiie towards the end of April, and 
%as iMrited by t#o waves. The first part of the epi^ 
Mmm reached its climax towards the end of May, abd^ 
iiad almost subsided by the middle of June. The total 
numb^ of cases between April and June 23 was 296, 
At the beginning of July the disease burst out with re- 
doubled energy, and reached a climax at the end of the 
^ third week in July, after which the cases notified got 
gtadually less, and the disease finally disappeared in 
November. The total eases in the second half of the 
epidemic numbered 961. 

Speaking of the general sanitary condition of the 
town, Dr. Thomson says ; ^ In not a few instances the 
open space round poor-class dwellings is somewhat 
scanty.’ This condition of things is, as we have seen, 

invariable concomitant of water-carried sewage. 

The sewers were badly jointed, and wherever exa- 
mined were found to be leaking. Borne of them were 
laid on a dead-level, and two were reported to have a 
slight slope in the wrong direction. The sewers dis- 
charged into the sea, and during the periods of high 
tide (twice in every twenty-four" hours) the contents Of 
them were dammed back and unable to escape. The 
water-supply was from the municipal waterworks. The 
public supply commenced in 1857, when a well 68 feet 
deep, and with a bore-hole going for a further 300 feet, was 
sunk in the chalk. Ten years later, in 1867, a second 
similar well was sunk ; and still further to increase the 
supply of Water those two wells were, in 1880, united 
by a tunnel 72 feet below the surface, In 1885 it 
became neoeesary^^to sink a third well ; but at a depth of 
only 18 feet a fissure was struck, and as the wator 
supplied by this fissure was in large quantity and noi 
consid^md tb be good, the work was abandmiedt and 



to the; sooth 

^;w4ll was" tiniWd nwMbi the previous 

^1 ^feet helow the |iir{ace. , 

Hi forth^ sxLj^lies were called fot/aiid aceQt4^ 
10 ^ a torafel wai driven from the bottom oJ^the #eil 
euM in 188^ in a north-easterly direction, towards the 
well which had been commenced and abandoned fca* tjie 
l^easons stated in 1885. When this tpnnel or headiilg 
l^d been driven to a length of 70 feet, and had reached 
a point just below the abandoned well of 1885, a ^ssore 
was struck which yMded 2,628 gallons per minute, and 
the men had to run for their lives. This occunfed on 
April 12, 1893. The new water was at once uSed to|: 
the public supply, and within a few days the epidemic 
began. 

This water afforded on chemical analysis very little 
reliable evidence of sewage contamination ; but on 
bacterioscopic examination by Dr. Klein, the Bacillus 
coh was discovered, thus leaving no doubt that sewf^ 
had found its way into the wells. ^ 

By filling the abandoned well of 1885 with a ton of 
salt .dissolved in water, the water in the new heading 
was rendered distinctly salt, and thus the direct con- 
nexion of this heading with the surface was demons 
skated. On the north, west, and east of ^the Watejr- 


woirlis are sewers, the nearest of j^which, coming from 
the Infirmary, was only 100 feet from the new headii%^ 
and with a possibility of a backfiow into a disua^ 
drain running $tiU closer to the new heading, th^se 

drains were mund to be leaking. ^ \ 


The initial case of enWrie fever wi|i<Jh caused thefil'# 
eofitamination was never triced ; bnt it is no mal^' 
for surprise thaj^^When the towh waa filled with 
of enteric fever, and the leaking fcins fOarry- 



WATBk 

ing large amotiti^ of poisonous excrement, which cer- 
found its way at one point into the well, the 
second wave of the epidemic was severe. In the In- 
firmary, the drain from which passed within 160 feet 
of the point where the fatal fissure was discovered, 
there were fifty cases of enteric fever in May, June, and 
My. 

This epidemic is a striking example of the dangers 
of water-carried sewage. It shows that a leaking sewer 
is not a whit less dangerous than a cesspool. It shows 
also, that deep wells in the chalk are far from being abso- 
lutely safe sources of water-supply. It further shows 
that big waterworks, when contaminated, cause big epi- 
demics, and it forces us to the conclusion that when we 
isolate patients suffering from enteric fever, it is also 
imperative to isolate their excreta. 

In the face of recent events it is impossible not to 
regard it as probable that the * initial case ’ might have 
been traced to an edible mollusc. 

Medical literature is crowded with instances of mis- 
chief caused by water being contaminated by leakage 
from sewers and cesspools. The fact is so well esta- 
blished that it is not necessary to weary the reader with 
instances. The above cases show clearly (1) that one 
man has infected 350 others ; and (2) that infections 
may travel for a mile through an underground filter. 

In the face of the Lausen case it would almost seem 
that the absolute protection of a water-supply is nearly 
impossible. 

Deep wells which are sunk in chalk or any other 
porous soil are liable to pollution from foulness finding 
its way into theifi from the surface or through cracks or 
fissures in the soil, and this danger is proportionate to 
the amount of water pumped from the well. 
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Messrs! Bogers Field and Wal^ i^eg^ la an. 
article in ' Our Homes,’ given us the lolloiving instruc- 
iiv# irif^mation : — 

‘ wells are much less liable to contamination 
than 8hallowij|jvellS|^ but even they are not safe from the 
insidious influence of cesspools. A very striking in- 
stance of this occurred at Liver^ol some years ago in 
the case -of the Dudlow Lane well, sunk in the New ^d 
Sandstone formation. This well was situated in a sUb- * 
urban district some distance from Liverpool, aijid was 
247 feet deep, with bore-hole at the bottom another 
196 feet deep, making 443 feet altogether. The effect of 
the continuous pumping from this well was to dry the 
wells of the houses in the neighbourhood, and these were 
then used in several cases by the householders as cess- 
pools. The consequence was that the water in Dudlow 
Lane well was gradually, polluted, and in five years after * 
the well was constructed it had to be disused.’ 

Now the danger of contamination of deep wells is hot 
due merely to their depth, but still more t6 the d^)res- 
sion of the level of the water which is caused by the 
pumping. 

‘ The distance to which the influence of pumping ex- 
tends varies greatly in different cases, being in one case 
only fifteen times the depression, and in another as 
much as 160 times the depressionj* The chief circum- 
stance , which seems to influence the distance is the 
degree of permeability of the strata through which the 
water has to percolate. In fine sand and fine gravel, 
where there fe a large amount of resistance to the pas- 
sage of the watef, the distance varies from fifteen to 
thirty-nine times the depression. In the chalk, where 
fissures exist which facilitate the passage of water, the 
distance is fifty-seven times the depression.’ 



^ even the deej^t wells may he 

•Itmled by eesspoc^, tmd if by cesspools, equally by leak* 
Mg dmins or eew^. And since we cannot know wb^ 
a cesspool or a de^ly buried sewer begins to leak, ^ in 
impossible to feel quite secure with regard to waters 
siqipljr from deep wells in the chalk, which is just now 
the most popular source of water, and is being largely 
Xjecommended. The danger of contamination from a 
distance is (in the case of chalk and other porous soils) 
^oportional to the depth of the well, and also, in some 
degree, to the demand made upon the well for water ) 
BO that a public well may not prove dangerous until 
population has increased around it, and demands ma(M 
upon the well have proportionately increased. ^ 

With regard to the pollution of wells, it must be' 
|K)inted out (1) that such pollution is almost always 
t from underground sewers or cesspools, the contents of 
which have had no chance of aeration and purification ; 
(2) that such pollution is caused by leakage — i.e. the 
direct irruption of water from cesspools," &c., into w^s 
without filtration of any kind ; and (8) the IMwuge in 
sewers and cesspools, when it begins to leak, is under 
the pressure of a superincumbent column ol. water, and 
hence the burrows which it gradually forms extend long 
distances. The mechanical conditions of water thrown 
on the surface of the ground and water stored in under- , 
ground tanks are entirely different — as different as are 
the biological conditions. 

It is, have s^n, an easy matter to foul rivers, 
watercourses, and wells. How can w^ter be purified 
when once fou]|^? There are porcelain filters in the 
mark^ which seem capable of really sterilising fluids 
but in the purification of sewage by what is known as 
intermittent downward ^tration, it is now recognised 
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tliat the btologioal eonflition ol filtw,* ie?. the 
pm&m^ of a film rich in micro-organisms, is as 
^^portent as its mechanical condition. This principle 
ha^ been turned to account by the Massachusetts Board 
of Health, pnd is the basis of a system of ^ treating ’ 
sewage devised by Mr. Scott-Mpncrieff. 

Boiling will probably destroy typhoid and similar 
' poisons; but boiling for a short time only is, as is well 
known, not absolutely reliable. 

'Evaporation and recondensation is a sure method of 
purification. This is being done for us constantly by 
: the sun, which evaporates the water which falls upon 
the earth, raises it in clouds, and gives it back to us 
•again as rain. Nature is constantly engaged in purify- 
ing the water. 

If we wish to have a constant supply of pure water 
near at hand, we must religiously abstain from careless 
water-pollution. Prevention is better than cure, and, it 
is far easier to stop water-pollution than to remedy it. 

In rural and semi-rural places water should never 
be used for carrying excrement ; and building should be 
so -controlled that water-carried excrement may not 
become necessary. Water fouled by domestic use should 
be thrown on the nearest available piece of ground. 
Some will be thus evaporated ; some will be absorbed,^ 
together with much organic matter ,*’by the roots of grow- 
ing plants ; and the rest will filter slowly through the 
earth, and find its way to a watercourse in a state of 
practical puijity. , 

During the summer months, while vegetation is 
vigorous and the temperature high, scarcely any of the 
water will soak far away, but al} will be evaporated and 
absorbed by the roots of the plants. Trees and vege- 
tables, be it observed, are tho best, apd) really the only 
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\ aflfadiual, scavengers. They also suck the water from the 
^ soil and keep it dry. It has been estimated by Pettenkofer 
that an oak-tree with 711,692 leaves will, during the 
summer, evaporate 8^ times the amount of rain falling 
on the ground which it covers. The Eucalyptus glolulus 
will evaporate eleven times the rainfall. We should 
always expose waste water to the air and to alternations 
of temperature ; the heat or the east wind will dry it 
up and stop the growth of organisms ; cold will freeze 
it, and equally stop the growth of organisms. In 
sewers and cesspools there is neither heat nor cold, 
summer nor winter. In that muggy, damp atmosphere, 
evaporation and pxygenation are impossible. And waste 
water, after travelling miles of pipes, is not appreciably 
diminished in volume, and is charged in addition with 
Whatever of impurity it may have met with in its dark 
journey. 

From what has been said it will be gathered that 
cesspools ought not, in afiy circumstances^ to be per- 
mitted. If they be mere holes dug in a porous soil, 
their contents may soak nobody knows where ; if they 
be impermeable, they are still hotbeds of filth-disease, 
and give off the gases of putrefaction which affect those 
in the neighbourhood. 

There is all the difference imaginable between a cess- 
pool and an old-fashioned privy. The latter was more 
6r less open, but little liquid found its way into it, and 
evaporation rendered the contents so solid that soakage 
and leaka^ were, if not impossible, at least difficult of 
occurrence. 

A cesspool i;^eive8 water, and its contents must soak 
away, diffusing poison througii the earth. The constant' 
pouring of liquid slops into the same bole day by day is 
sure to cause emeks and fissures in the soil, and the 
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Oees^ls must be ‘written down as the most im'>' 
mm^al of aU fsnitary subtarfuges, and their construction 
should be* absoluWy disallowed.' ' Excremeqt shonlil 
never be allowed to come into contact with waita:. Opeaj 
chann^ are betier than closed pipes for the esca^ of 
waste water from houses. , * - : 

.Closed sewers should only be resorted to in case; of 
the direst necessitynand with a full sense of their danger. 
And solid excrements (which are often dangerous poisons) 
should be kept out of them, lest the diffusions of excre- 
ment poison become co-extensive with the sewer. 

Under existing conditions surface wells are not safe 
sources for water. A well of moderate depth, protected 
from surface drainage and in the middle of a well- 
cultivated plot of ground, would be a safe source for 
water if no cesspools existed. Surface wells in towns, 
the soil of which is excrement-sodden, are little fetter 
than cesspools, and they are highly dangerous. The 
most dangerous surface wells of all are probably those 
in big towns like London, where, owing to the gas in 
the earth and the sulphur in the air, vegetation is at 
its minimum. 

In a rural town, standing t^y^iost in the water- 
meadows on the banks of a river, the suggestion had 
been made that the town should be sewered in order that- 
the level of the subsoil water should be lowered. The 
following are the remwks on this point which weps 
made by the author ' to the sanitary authority which 
consulted him • t 

‘ This (the lowering of the sUbsoiJ water) is doubtless 
desirable, but to eSectit, it would be nec^sary tp lowo: 
the levd of theriver. Whethef this, ^aihle I cannot 
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^ undertake to say* There may be some local mill or dam 
(of which, however, I could see or hear nothing) which 
might be removable at a reasonable cost. 

‘ Possibly there may be those who think that a system 
of sewers would help to lower the level of the subsoil 
water. 

* The following considerations lead me to think that 
such a result would be very unlikely : — 

‘ 1. A system of sewers would act as land-drains, and 
would facilitate the descent of the subsoil water from 
the higher parts to the lower. 

^2. A system of sewers (and water-closets) would 
necessitate the laying on ” of water to every house, and, 
assuming that the sewers did not leak, they would be 
filled with water from the Waterworks — water which is 
obtained from a deep well sunk to a water-bearing 
stratum far below and distinct from the superficial 
water-bearing stratum. A supply of pure water such as 
that supplied by the water company is a great boon, 
but we must not lose sight of the fact that to pump 
water from the depths of the earth on to a district 
already overburdened with water, and at the same time 
to give up pumping water from the surface wells, is more 
likely to augment, than otherwise, the amount of water 
circulating in the subsoil. If the sewers did not leak 
the sewage pumps would, at the most, remove the addi- 
tional water which had previously been artificially 
pumped into the district for flushing purposes. 

‘But if sewers were laid in the low-lying, water- 
logged districts, they would (judging by experience else- 
where) be cert^n to leak sooner or later ; the sewers 
would fill with subsoil water, and the amount of liquid 
sewage would-be so enormous as to prove unmanageable. 

I am, therefore, strongly of opinion that, if at any future 
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time 4 of sewere k provided for the^Us^i^, tfk 

low-lying, water-logged portions of tlie district should, 
for the rfasons given, be excluded.’ 

The idea seems general that it is impossible to 
supply too kuiich, water for the daily use of households. 
This is very questionable. Enough is as good as a 
feast. No very large amount of water is needed for the 
attainment of absolute cleanliness, both personal and 
domestic. The man who is minded to be clean will 
attain his end with a small amount of water ; and even 
though we take a river to those who love dirt, they will 
make no use of it. 

It is certainly not advisable to dirty more water than 
is necessary, because by law the water must be purified 
again before it returns to the river, and this entails end- 
less expense on sanitary authorities. 

If those who rely on public bodies for their water- 
supply are made to pay for exactly as much as they use, 
we may be sure that no excessive waste will take place, 
and there is but little fear that the price will be such as 
to prevent even the poorest from having enough. 

The objection which is raised to the supplying of 
water by meter is, that in such circumstances the poor 
would be insufficiently supplied. It would be easy,, 
however, to adopt a sliding scale of charged, giving the,’ 
water of necessity at a low rate, and charging more for 
the water of luxury. If sixpence per thousand gallons 
were charged for the first ten gallons per head per diem, 
this would amount to Is. 9(f. per head per annum. A 
shilling per thousand might be charged for the next five 
gallons per head per diem, and Is. Bd. for the next five 
gallons, and so on. 
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Construction of Wells 

It is admitted that humus is one of the best filtering 
materials for water, and that water from a river full of 
living organisms is to a large extent freed from them by 
filtering through a few feet of the humus on its banks. 
The late Sir E. Frankland showed that water of 
singular microbial purity could be obtained from the 
gravel beds which in places flank the Thames. Such 
w^|(ter, one must suppose, is obtained from ground water 
which has fallen upon the earth, has filtered through 
it, and is slowly flowing towards the river. The purify- 
ing agent in these cases is mainly the living hiimus 
which lies upon the surface, although the subsoil cannot 
be without some effect. These facts must alter our 
atoude towards surface wells, and must teach us what 
to a great extent has been admitted— that the purity of 
surface wells must depend more upon the mode of con- 
struction and the surroundings of the well than upon its 
depth. Wells are polluted by foulness which has reached 
the subsoil without being subjected to the purifying 
influence of the humus ; and there are many facts which 
go to show that if foul water gets to the under side of 
the humus without going through it its purification in 
the subsoil is far from certain. The Lausen epidemic, 
the Worthing epidemic, and the pollution of the deep 
well sunk in the sandstone at Liverpool, seem to show 
us that percolation through a mile of underground strata 
entails no certain purification, and that wells 80 ft. or 
400 ft. deep are not safe if fissures allow the contents of 
cesspools, leaking under pressure^ to trickle into them* 
The almost universal condemnation of surface wells and 
|their frequent pollution are mainly due to the fact that 
we take our filthy and dangerous liquids through the 



^ hi pups, and thus, fnsure st gjreat &Mf^0 Ifaill 
tii6j fsetimM bfe sul^ected to purifimtion by !f/ 'll th^ 
wlergd&ipid pipes leak, the mischief caused by pollutic^ 
of w^s may be vary far-reaching. It is very probable 
that foul walg|r continuously thrown on the same spot of* 
ground may* In time work its way to a well and thul; 
pollute it. Such ground, which is constantly soaked, be 
it remembered, is never tilled, because tillage is imn 
possible. For ground to be tillable |t is essential that 
reasonable breathing- time should be allowed. I am not al- 
together sure (although I hardly dare utter such a heresy) 
that a properly constructed surface well in a selected 
situation may not prove to be one of the safest sources 
for water, because it can be inspected with perfect ease, 
and the fact of accidental leakage into it would become 
apparent. In this connexion it may be well to describe 
in full detail the well which I have sunk in my garden 
at Andover, a garden which is rather handsomely 
manured with human excreta. The well is placed in the 
very centre of the garden (see figs. 9, 10, p. 264) tbe 
intersection of two paths — a broad green path and a 
narrow asphalted path. This situation was chosen for 
two reasons : (1) that it was as far as possible removed 
from any accidental pollution from the sewer in the 
street ; and (2) that in the centre of the garden it' would 
theoretically run the greatest chai^p of faecal contamina-l^ 
tion fropa the manure used. As the well was sunk solely 
for experimental purposes this was essential. The 
garden is on a river-bank and very slightly raised ^bdm 
the level of %he water. The well is pnly some 5 ft. dee^ 
and the water ptands at a level (which varies very 
slightly) of about 3 ft. 6 in. from the bottom. The ^rell 
is lin^ throughout from the very bottom to a point 
15 in. .We to (|r.nnd erith 1^ conoto 
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4 )ipes 2 ft. 8 in. in diameter, and these pipes have been 
•flcar^fully cemented at their junctions. Outside the pipes 
a circle of cemMlt concrete about 4 in. thick has been 
run in. It will thus be evident, the sides being perfectly 



Fig. —Plan of Well, showing its Belation to Paths and Hedge. 

protected, that no water can possibly enter this well 
except through the bottom, all contamination by lateral 
soakage through the walls being rendered impossible. 
The well is surrounded by an asphalte path about 3 ft. 
wide and slightly sloping away from it, and it is encircled 



Fig. 10 .— Section of Well, showing Concrete Lining and 
Position of Pdmf. 

by a clipped privet hedge about 5 ft. high, except at 
those points where the circle of privet is cut by the 
paths. There is a closely fitting cover of oak, which has 
an outer casing of lead, and thus all contamination from 
above is prevented. The water is drawn off through a 
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2^iB. le$d® pipe which passes thgropgh the con- 
crete and the concrete lining pipe, the cut passage for 
the* pipe being carefully closed with cement. The purlp 
is behind the privet hedge, and is provided with a sink 
and waste pifi^ which takes the overflow some twenty or 
thirty yards io a neighbouring stream. In this way the ' 
constant dripping of water in the neighbourhood of the 
well, is prevented ; for I am very much alive to the 
dangers attending a constant water-drip, which might be 
able* in time to worm its* way through soil and concrete 
into the well itself. T regard this question of the over- 
flow as one of great importance which is too often 
neglected. Figs. 9 and 10 show this well in section 
and plan. The nearest point to the well upon which 
any manurial deposit of excreta is likely to be made is 
on the far side of the privet hedge, and the distance of 
this point from the bottom of the well is 7 ft. All water 
which finds its way into the well must have passed 
through at least 6 ft. or 7 ft. of earth, and, of course, 
the great bulk of the water has passed through a|' far 
greater length. Three chemical analyses of this water, 
one by the late Professor Frankland and two by Dr. Ken- 
wood, testify to its organic purity, and three bacteriological 
investigations have given similar indications of purity. 
A bacteriological examination of the water from the 
river Anton and the well water, mad© on April 11, 1895, 
gave 1,1 S8 growths per cubic centimetre for the river 
and only 7*5 for the well. Of course there may be a 
dangerous microbe among this small number, but, on 
the whole, I lihink the best guarantee of the purity of 
the water is the condition of the well, which after four 
years is as clean on the bottom and sides as it was the 
day it was made, There has been no appreciable in- 
crease of sediment on the bottom, and the pebbles are as 
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plainly visible as they ever were. The well is for 
experimental purposes mainly, but water for garden use 
is drawn from it, and during the severe frost of 1895-6 
my gardener and some of his neighbours were ehtirely 
dependent upon it for household purposes. I seldom go 
into my garden without drinking some of the water, 
which is clear and delicious, and fay visitors seldom 
escape without drinking some also. I think the well is 
a very safe one. 

It must be mentioned, however, that after very 
excessive amounts of rain, such as occur occasionally, 
when the water comes down in a perfect deluge and lies 
for hours in big pools upon the ground, the water in the 
well becomes turbid. My belief is that under these 
circumstances the fine sediment on the bottom is driven 
Upwards by the suddenly increased pressure of the water 
outside ; and I have no reason to think that after these 
storms there has been any actual increase of sediment, 
the stones at the bottom remaining as visible as ever. 
I have never been able to make a bacteriological 
examination after one of these floods, but hope to be 
able to do so. 

The question whether such a very shallow well 
becomes dangerous after a flood is a most important one. 
It is clearly understood that with my well there is no 
possibility of flood water entering at any point except 
through the bottom. It must be recognised that in 
times of flood with a drowned humus the power of 
purification may be lessened. , On the other hand, my 
experience leads me to say that it is very difficult (if it 
be possible at all) to wash fseces out of welbtiUed humus 
by any rain which we get in this country. In the 
autumn of 1894, in the south of England, we had very 
severe floods, and I was able to note that the humifica- 
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much ^iajc4 Fwal matter was visible on tarltitig np 
the tor nearly three months after it had bom 
deposit^, and the masses of faecal matter were enclosed 
ip crusts of hl||ams vWhich had been rendered airless and 
claj^liie by the excessive amount of water. This naked- 
eye test seemed to show that the well had not been 
^dangered, for there were the faeces, and most certainly 
they had not been washed downwards* When the pores 
of the soil had been opened by frost the humification of 
the faecal matter wenifforward as usual. This experience 
seems to enforce what I have said before —that a drowned 
humus cannot deal with dung. That floods may be 
dangerous to surface wells we all know, but it will be 
recognised that the conditions and circumstances of my 
well at Andover are distinctly different from those of the 
wells mentioned in the following extract, which were 
filled with flood water by leakage through their tops and 
sides. 

In the Twenty-third Annual Eeport of the Ijbml 
Government Board (1898-94) reference is made by Dr. 
Thorne Thorne to certain investigations on outbreaks Of 
typhoid fever in certain riverside populations in Yorkshire 
and Lincolnshire. These investigations by Dr. Bruce Low 
seem to prove conclusively that the faecaliy polluted water 
of the Rye and the Trent had infected with typhoid fever 
a certain proportion of the inhabitants who consumed 
the raw river water. Dr, Thorne Thorne goes on to say : 
* Incidentally it transpired during the course of this in- 
quiry that the town of Malton had an altogether excep- 
^onal history in so far as enteric fever and diarrhoea in 
fatal form are concerned. Situated on the Derwent, four 
miles below the opnfluence of the Bye with that river, 
MaWpn was found to derive its wat^-supply from the 
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Lady Well, sunk to a depth of 14 feet in the middle oolite 
rock, and occupying some low-lying land close to the river 
bank. Into this well river-water ^ined access as soon as 
the Derwent rose above a given point, the amount of river- 
water reaching the well varying from mere leakage through 
holes and crevices in the banks to complete submersion 
of the Lady Well by the swollen stream. Gradually it 
had come to be noted that the outbreaks of fever and of 
diarrhoea followed on seasons of flood in the Derwent, a 
river which was referred to locally in 1890 as containing 
‘ the sewage of all the towns and villages situated near 
the Eye and its numerous tributaries.’ 

In country places where surface wells are the only 
available source of water, I strongly recommend that they 
be made on the pattern which I have been describing. 

It is the top of the soil which can break up and 
assimilate organic matter ; the subsoil has no such power. 
It is a common mistake to bury deeply any organic matter 
which seems to us to be particularly offensive. In this ' 
way we ensure its preservation and endanger the wells. 
The safety of our wells is directly proportionate to the 
thickness of the humus, and to place organic matter 
below the humus is like throwing the dog’s bone beneath 
the kennel instead of into it. The inefficiency of deep 
burial hardly requires to be mentioned. Bodies buried 
deep in the subsoil last for years, while those which are 
placed in the living humus are rapidly destroyed. 

I should like to mention that when my well was dug 
there was found beneath a turf path and about three feet 
below the surface a large quantity of dead leaves which 
had probably been deposited in a pit at some long ante- 
cedent date. They had undergone scarcely any decompo-^ 
sition although they had been in that position very many 
years. Again, when engaged in pulling down a cottage 
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my man un^tthed an old j^ivy some iont feel beleW the 
surface. In this privy unmistakable fsBcal matter was 
recognisablo^ Neither he nor I nor any of the neighbours 
had any knowledge of any such privy having been in use 
of late years, land my belief is that these recognisable 
excreta had been deposited at least half a century ago. 
Who shall say that these excreta did not still contain 
spores of all the ills that flesh is heir to ? Under natural 
conditions all dead organic matter fall^ upon the surface 
of the ground, and nature is a very sure guide. 

As country places are very apt to follow the fashion 
set by large mercantile towns, it may not be amiss to 
recount the history of some country waterworks. 

In the year 1876 some of the more enterprising 
inhabitants of a country town of about six thousand 
inhabitants formed a water company, and in the year 
1890 the waterworks of this company were purchased 
by the municipality. 

From the report of the last annual meeting of the 
water company, held on March 19, 1890, it apffekrs 
that the capital of the company consisted of 4,000Z. in 
ordinary shares, and 3,000i. debentures, bearing interest 
at 4^ per cent. The report of the directors showed 
(1) that the capital had all been expended ; (2) that 
new works necessitating fresh capital were necessary ; 
(3) that on the ‘suspense account there was a deficit 
of 60?., while on the revenue account there was a profit 
of 288?. after paying debenture interest. They recom- 
mended a diyidend at the rp.te of per cent., which 
would absorb 260?., but the balance of 28?. would still 
leave them with a deficit of 82?. 

Having started the year with a balance (after paying 
6 per cent.) of 56?., they left.of^ with a deficit of 32?., 
or 88?. less than that with which tj^ey started. Had 
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they been content with a dividend of 6 per cent, they 
would have carried 28Z. forward as a balance, after 
paying the 60i!. deficit. Had they paid 4| they would 
have started the new financial year only a few pounds 
worse than they had begun the old one. The question 
of the purchase of the works by the Corporation was ‘ in 
the air,’ and it was discussed at their annual meeting. 
Indeed, it is not improbable that the opinion generally 
expressed in the street, ‘that the Corporation was 
bound to purchase,’ may not have been without influ- 
ence in causing a bias towards the somewhat thrift- 
less conduct of beginning the new year with a minus 
quantity, and this in the face of increased outlay in the 
near future. It may" be stated that in this final year 
the receipts from water charges had reached 721?, (of 
which the Corporation had paid 100?. for street-water- 
ing), and that the payments for salaries, fees, and 
wages had been 135?, 1^. 

The story is a short one ; the Corporation, ‘ pos- 
sessed ’ by the notion that they must purchase, opened 
negotiations, and called in an expert to value the pro- 
perty. This expert (an engineer) advised the Corpora- 
tion in the first instance to give 7,500?., a sum suffi- 
cient to pay off the debenture-holders and’ give the 
ordinary shareholders a bonus of 12^ per cent* After 
this first advice had been tendered, it was found that 
the supply of water was better than had been expected 
and that the short supply Was in a measure due to 
leaky pipes. The expert on being informed of this 
advised that 8,600?. should be given, but at the same 
time warned the Corporation that no inconsiderable sum 
would be necessary to provide increased engine-power, 
&o. The water company stood out, and in the end the 
Corporation gave 9,500?., 8,000?* for the debenture® 
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'^bdtighit ^ a premium df 6St per cent. The purch^^ 
wae compietel in November 1890. 

To brin^ |the story down we must appeal to the 
CorpdJfation ^iiocouhts for the eighteen months ende^ 
Match 23, 1893, 

From this it appears that the water charges for these 
ei^teen months had reached 1,190Z. Bs. M., while the 
expenses (of which 726Z. was for interest on loans and 
205^. for salaries) hftd reached 1,235/., leaving a* deficit 
on the first eighteen months’ working of 46/. 

From the loan account it appears that the debenture- 
holders had not been paid off, but were still getting their 
4i per cent, from the Corporation ; that the legal and 
other charges for transferring the works had been 166/., 
and that additions to the plant had been nearly 290/. 

On August 10, 1894, the question of the water 
works came before the Town Council, and upon a dematid 
of 160/. for twelve months to meet various claims a 
councillor remarked that ‘ he was taken by surprise 
that so much money should be asked after the rosy 
account given of the works by the Chairman of Com- 
mittee at the previous meeting. He was told by the 
Treasurer that their income instead of increasing was 
decreasing, which was a serious matter. ... lie thought 
they should see to it, for as far as h^fe could see from the 
figures supplied, unless they got a considerable increafe 
of revenue this would be a yearly charge on the rates, 
and if certain contingencies arose the charge woul4 
be still more.’ 

The Corporatidn had presumably bought these works 
as a " going concern,’ paying pot cent,, and Sinee 
the purchase thoy had worked them at a loss, which 
cost the ratepayers in the last year 
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Prom a review of this transaction, there can be no 
' doubt that the directors of the company were much 
better men of business than the Town Councillors, and 
it is hard to understand the modern craze for universal 
municipalism, which bids fair to be an expensive craze 
for ratepayers. 

One of the functions of a sanitary authority is to 
protect the public from the rapacity of public compames ; 
and one would fear that the desire to make money out 
of the needs of the inhabitants must hamper the judg- 
ment and impartiality of the authority. This fashioy of 
sanitary authorities to become purveyors must be re- 
garded as an interesting socialistic experiment, but not 
one which is likely to conduce to the public health or 
public convenience. 

From the municipal accounts for the year ended' 
March 25, 1902, we learn that the receipts from water 
charges amounted to 645Z. I 65 . Id. These lessened 
receipts, in spite of a considerable increase of population, 
are due to a lowering of the water-rate and the dropping 
out of the account of lOOi^. paid by the corporation for 
street-watering. Against these receipts we have expen- 
diture as follows : — 


Interest and repayment of loans 

£ 

. 635 

s. 

1 

d. 

li 

Salaries .... 

71 

14 

10 

Wages 

. 170 

8 

5 

Coal 

. 180 

1 

4 

Gas 

. 20 

15 

0 

Hates, taxes, insurance 

. 46 

10 

6 

Stationary 

2 

11 

0 


1,127 8 0 


In addition there is expenditure under ‘miscel- 
laneous^ of l,117i. 9^. 4:d, In this account there is no 
attempt to keep current expenditure distinct from capital 



id. to 1<^ tradesmen for pip^, 
i«l| for repali^ and sundries. This last mm 

must be regarded As current expenditure, and brings the 
^altol>204|55.M 

Thus it appears that the ratepayers, in their capacity 
lof water purveyors, lost at least 558Z. 9s. M. in* the y^^ 
anCbe it remembered that there was frpsh borrowing on 
account of water amounting to 862Z. Is. %d. within the * 
year] so that the charges for interest tend to increase. 

In the face of thSse facts the water rate has been 
lowered from %d. to 6d^., a reduction of M. From the 
municipal accounts it appears that a rate of a penny 
brings in exactly lOOZ., from which one may infer that 
{he rateable value of the borough is 24,000Z. 

It appears, therefore, that to compensate for the 
twopence dropped into one pocket fivepence halfpenny 
has to be taken out of the other. 

^ There are big ratepayers who are, and who are likely 
to be, dependent upon their own wells. Some of tilSse 
live three or four miles outside the area of the municipal 
waterworks, but they have to pay. 



CHAPTER VIII 

PliACTICAL DETAILS 


, The Writer may fairly claim to have had considerable 
experience in practical sanitation. For thirteen years 
he acted as honorary secretary, and subsequently as vice- 
chairman, to the Parkes Museum of Hygiene, and he 
is bound to admit that it was in the course of listening 
to many lectures by several persons at this useful insti- 
tution that he became impressed with the fact that the 
dangers of water-carried sewage more than counter- 
balanced its advantages, and that it is not the interested 
patentee who is to be regarded as the herald of the 
Sanitary Millennium. 

In the course of professional work, both in hospital 
and private practice, scarcely a day passes that he is not 
confronted with ‘ filth disease ’ in one form or another 
requiring investigation as to causation ; and, further, he 
has had experience of practical sanitation as a citizen in 
three distinct places, viz. (1) in London, where he has 
lived for more than twenty years ; (2) in a country town, 
where, as a small owner of houses and cottages, the 
sanitary question has presented itself in aspects such 
as are common in semi-rural districts ; and (3) in a^ 
village ten miles from London, where he has occupied 
for eight years a * suburban villa ’ of the commonest tyj^e, 
and has practically studied the question of the sanitation 
of a growing suburb. 
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In prde^ teat th© dwelling and its sarroun^ngl Uaay 
be wKolepbine, It is essential that all excrem,ental and 
putres<Jible refuse be removed every day. To allow such 
stuff to accumulate for a week before removal, as is done 
in some placed fyhere^^hat is known as the ‘ pail system ’ 
is in vogue, is quite indefensible, and I believe that a 
daily removal would be found easier of accomplishment 
than*^ weekly removal. The vessels used for this puir- 
pose by municipalities are often absurdly heavy, cum- 
brous*, and expensive, and, even when empty, are ^ more 
than one man can easily move, and such as to require a 
cart of special and peculiar construction for their trans- 
port. 

With a daily removal the vessels should be cheaper 
and lighter — mere galvanised buckets with lids— and of 
such a size that one man can carry two of them when 
charged with their daily quota. In this way the initial 
cost and the cost of dragging the dead-weight of the ex- 
pensive two-man pails are saved, and the pails can be 
moved and shifted at least four times as quickly wben 
two can be lifted by one man than when one requires 
two men to lift it ; and when we take into consideration 
the fact that a man working alone has never to wait for 
his mate, it is tolerably clear that daily collection is 
economically, equal to, and sanitarily vastly superior to, 
a weekly collection. < ^ 

But, the stuff being collected, what is to be done with 
it ? To tihis question there is only one answer. It must 
be buried immediately, and the nearer the ground is to 
the houses which provide the refuse the greater will be' 
the economic success of the undertaking. As soon as 
the materials has been put beneath the surface of the 
ground it is safe ; it can neither pollute air nor water, so 
that the greater the proximity of th| burial-ground tto 
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the houeea, the better. It followa as a neeessity that 
ground used for the burial of excremental and putraecible 
refuse mu&i be cultivated ; but in this there can be no 
difficulty, because such ground will produce all garden 
crops in the greatest perfection — frdit, flowers, vegetables. 
There is no reason whatever why public gardens and the 
trees planted by the side of streets should not receive 
their quota of putrescible matter. If applied with care 
and knowledge it can do nothing but good. It needs 
hardly to be said that no antiseptic of any hind mlist be 
mixed with the refuse before it is put in the ground. 
All antiseptics^ whether they he mineral salts or tarpro- 
ducts, render the ground sterile, and it is certain that no 
practical gardener would willingly run any risk of allow- 
ing antiseptic bodies to come into contact with the rpots 
of his plants. It may be taken as an axiom, that where 
antiseptics are necessary the hygienic arrangements are 
bad and incomplete ; and it may further be taken as an 
axiom, that when antiseptics have been added to sewage 
matters in sufiicient quantity to kill the microbes in the 
sewage and to arrest putrefaction, such sewage has no 
longer any manurial value, but, on the contrary, is a 
source of great danger to the agriculturist. Fortunately 
for the sewage-farmei:, the methods of ‘ treating ’ sewage 
with antiseptics need not always be taken s0riously. 

Town sewage is necessarily of most uncertain com- 
position, containing as it does not merely putrescible 
matter which is good for the soil, but trade refuse (strong 
acids, alkalies, and the like) and an abundance of anti- 
septics (which are always largely used, both by public^ 
authorities ^md private persons, wherever water-carried 
sewage is in vogue), which, applied to the »oil, can oiSy 
produce result of the most woeful kind. 

fiaeh variety of refuse needs its own peculiar and stiit- 
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ing refuse^ and imagine tl^t any one method of treat- 
^ moat will eatifi^ctorily puj^y the mixture, ie abetord^ Am 
.aJnattet of faijt, this indiscriminate mixing destroys the 
value pf the tpole of it. 

It must be borne ill mind that, in all our arrangements 
for dealing with organic refuse, our aim must be nitrifi- 
cation, ahd not putrefaction. The key to success is free 
exposure to the air. 

Although the knowledge that nitrification is caused by 
a microbe is a recent acquisition, the practical conditions 
Which favour the production of nitrates have long been 
known. The following passage from a paper by Dr. 

M. H. Munro in the * Journal of the Eoyal Agricultural 
Society ’ for December 1891 puts the whole matter very 
plainly ; — 

* Bouesingault, the pioneer of the experimental method 
in agricultural science, was well aware of the importance 
of nitrates and of the reason of it, one of. his earliest < 
essays bearing the title, “On the Influence of Salt^tre; 
on the Development of Plants.*' As early as 1866 he 
had succeeded in devising a method for estimating the 
nitrate present in soils, and he gives us the result of 
testing oyer thirty samples. He found the nitrate ih 
trices only, or in very small quantities, in some forest 
and meadow soils and soils with g^Wing corps ; in very 
small Quantity after very wet weather in autumn, and 
immediately after the growth of a crop ; in larger quanti- 
ties in fallof soils in a dry autumn, and in larg^ti 
quantities after a long epell of dry weather during the 
summer. In one ease he gives under two parts of nitrate 
pir million, in the soil of a hop jpield in September aftdr 
heavy rains, six hundred parts per l^illion hi the same 
soil in the following July after % long ^11 of dry wefttheT, 
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thirty-three parts again the following October. 
Whether his jfigures are strictly accurate or not, the great 
fluctuation in this floating capital of the soil was evidently 
quite familiar to him, and subsequent observers have but 
confirmed the general tenor of his results. Greedily ab- 
sorbed from the soil by a growing crop, easily washed 
out of it by the winter’s rains, and accumulating or being 
formed in the soil during warm and not too dry weather, 
and especially in fallows — these were obviously the main 
determining circumstances of the fluctuations. 

‘ It is only natural that the mode of formation of such 
a valuable substance should be an interesting and promis- 
ing field of inquiry. To the natural process of 7iitrifi6a- 
tion, as it occurs in the nitre-producing villages of India, 
Europe has been, and still is, largely indebted for a 
supply of nitrate of potash wherewith to make gunpowder. 
The heaps of nitre-earth foimd near the sites of former 
habitations consist of house refuse mixed with porous 
soil, ashes from the fires, urine, &c. After long-continued 
exposure to Indian warmth, lixiviation of this nitre-earth 
with water furnishes a solution from which saltpetre is 
extracted by evaporation and crystallisation. 

* In 1777, when France could not import saltpetre, the 
Government caused to be printed “ Instructions for the 
Establishment of Nitre-heaps,” which Boussingault makes 
the subject of one of his essays, and his observations and 
drawings make it plain that before his time the practical 
conditions of nitrification were well known. Heaps of 
soil mixed with ashes and animal refuse, arranged in 
layers separated by lodse straw kept under cover, freely^ 
exposed to air, and watered as often as possible with urine, 
turned and removed once or twice if practicable, furnished 
in the course of some months a notable supply of nitre. 
If treated after the manner prescribed, we learn that 



about 450 tons of i^piateriai would in two yeays luIrnisH 
.about 4i tons of crude s€(»ltpetre., Kie Wafering witli' 
urine wp^s to be stopped some months before the final 
lixiviatiOn. Though earth was regarded .as a purely 
mechanical |gent,^and any earth not too compact would 
serve, the best was known to be that already charged with 
nitrate^ such as cave earth, manured garden soil, the earth 
in .the neighbourhood of stables and refuse heaps, &o. 
The necessary potash of course came^ftom the ashes, the 
oxygen from the atmosphere, and the nitrogen in Bous- 
singault’s time was fetiown to be supplied by the urine and 
animal matter, and to be converted by the putrefaction 
of these into ammonia before undergoing oxidation and 
combination with t'he potash to form nitrate. 

‘ For the potash of the ashes substitute the lime of the 
soil, and for the nitrogen of the animal matter that of 
the decaying vegetable matter of the soil, which is slowly 
given off as ammonia during the decay, and it is seen 
that the formation of nitrate of lime in soil proceeds 
on the same lines as that of saltpetre in the nitrefheap. 
That the formation of nitrate is encouraged by warmth, 
by moisture, by porosity of the soil, by tillage and other 
operations favouring free admission of air, and by the 
presence of lime and potash, was as well known fifty years 
ago as it is to-day. But the combination of the atmo- „ 
spheric oxygen with the nitrogen^nd hydrogen of the^ 
ammonia resulting from decaying vegetation was then, 
and for many years afterwards, supposed to be as 
purely chemical an action as the combination of nitric 
acid, once formed, with lime or potash to produce nitrate 
of lime or nitrate of potash.’ 

When excremental matters are buried they must not 
be buried deeply. The end we wish to obtain is nitrifi- 
cation, not putrefaction ; and to this end oxygen and 
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microbes are both necessary, Theoretically, perhaps, 
the best coarse would to allow them to remain upon 
the surface, for we know that such matters, when left on 
the surface of the ground, quickly cease to be offensive to 
our senses. Practically, the best course is to bury them 
immediately beneath the surface, one spit or half a spit 
being amply deep enough. To bury such matters deeply 
is to court failure and endanger the water-supply. 

When ‘earth-closets’ are in use there are certain 
practical points which demand attention. Ip the con- 
struction of an E.c. every attention should be paid to 
cleanliness and decency and their easy maintenance. 
An E.o. should never be contained within the four 
walls of the main structure of a house. It should 
either be a distinct building or should be approached 
^ by a verandah or short passage or corridor with cross 
ventilation. 

If possible, it should be lighted from the top. In one 
which was built for the writer the roof is composed en- 
tirely of semi-opaque glass, and thus the least impurity is 
at once noticed. The floor must be of concrete or tiles. 
The receptacle beneath the seat should be of galvan- 
ised iron, and may be removed from the front or by 
a special opening in' the back or sides. Guides must 
be placed upon the floor beneath the seat, in order 
to ensure that the pail is always placed accurately in the 
same spot. The seat should be of mahogany or some 
equally hard wood polished, the walls should be match- 
boarded and varnished, and thorough ventilation should 
be provided. 

The earth should be stored in a bin alongside the seat, 
and should be Ihrown upon the dejection by means of I 
scoop, such as is used for flour or sugar. The various me- 
ehanical contrivances for precipitating the earth are too 
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fsaoUy.we same sp(jt, whereas the dejecta do a<^. 

the'S.c. to imitate the mechanical details of tM 
w.o. ae^s to be a mere silliness. If a scoop be used* 
if the stored in a bin, the emptiness of the 

bin and the absence of earth are at once evident on enter* 
ing the closet, and there is less likelihood of the ne<?es*- 
sary.re^enishments being forgotten, fhe earth must on 
no account be artificially dried over a stove. If this be" 
done there is great risk of sterilising the earth ai|d stop* 
pihg that microbial interaction between the earth and 
the faeces which is the main thing to be encouraged. In 
the same way the unnecessary and expensive use of 
heat in manufacturing * Poudrette ’ serves to diminish , 
the manurial value of faecal matter submitted to this 
process. If the earth be sifted and stored in a shed for 
a few weeks before it is wanted it will be quite dry 
enough, and it is most important for comfort that the 
earth -should not be so dry as to raise a powdery duet 
when it is thrown into the pan. A small quan&ty oi 
ash may be mixed with the earth, but always in quantity 
short of that which raises a cloud of powdery dust. Ash, 
be it remembered, is sterile, and although it has a useful 
effect in drying the dejecta and providing bases for com*', 
bining with nitric acid, it tends, if used in too greaC 
a quantity, to check rather than encourage microbiaf 
action. When patent hoppers are used for shooting oU 
the earth, the drier and more powdery the earth is* so 
much the better for the patent hopper, but so much 
worse for microbial action. 

An earth-closet should n.lways be provided with a 
brush (of the kind known as * kitchen hearth-brush'), 
in order to sweep av^ay- any crumbs of eaiih which may 
be spilled accidentally. A,n earth-elo|ct should be emptied 
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evary day, aiid the contents should be placed in a shallow 
ttench and lightly covered. 

^ If earth he scarce, the contents may be placed in a 
heap in an open shed, in which case the microbial action 
will soon reduce the whole to the condition of garden 
earth or humus. This humus may be used again and 
again, and the microbial activity, and its power of chang- 
ing fffical matter to humus, will suffer no loss whatever, 
but will rather tend to increase by a multiplication of the 
microbes. The bulk of the earth which is used in’ this 
way tends to increase, but ishe manurial value of a giyen 
weight does not tend to increase after a certain point has 
been reached. 

Because closet-earth has been found by chemists to 
contain less nitrogen than pure Peruvian guano or 
nitrate of soda, it has been said that it has small manu- 
rial value, but those who say so form their opinions on 
theoretical grounds, and not from practical experience. 
The writer has now had twenty years' experience, and his 
belief is that closet-earth is as fertile as it is possible for 
earth to be, and if used with common agricultural skill 
and knowledge is capable of producing all garden crops — 
fruit, flowers, vegetables — in high perfection. It is not, 
of course, comparable in any way to the artificial stimu- 
lants so much in vogue with agriculturists, and only an 
ignorant person would make any comparison between 
them. Chemical manures can only be used in a state of 
extreme dilution, and if used too strong may cause 
incalculable mischief. In the same way ‘night-soil,' 
which consists of partially dried excrement and urine, 
and is more cQ|nparable to guano than to closet-earth, is 
sometimes dangerous from its strength, and requires to 
be used with caution. Closet-earth, when ripe, is earthy 
not manure. It is simply the richest earth possible, 
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iiwiapable probably 6f farther enriehing, ihuti equally 
meap^ble of doing mischief by its strength. , ; ; 

The estimation of nitrogen does not tell us all that 
we want to know about a manure. Our ignorance con- 
cetning thdlcauses of fertility and sterility of soils is still 
very great. The recent discovery that the fertility of 
the soil for certain leguminous plants depends not upon"! 
anything which the chemist can detect, but upon the 
presence of microbes (almost invisible to the highest! 
pothers of the microscope, absolutely imponderable in* 
the most delicate balance), which grow as parasites on 
the roots of the plants, and play an indispensable part 
in their nourishment, must force upon us the conclusion 
that, useful as chemistry has been to the agriculturists, 
it cannot tell us all that we require to know concerning 
the causes of fertility or sterility. 

Speaking with twenty years’ experience, I have no 
hesitation in stating my belief that for horticultural pur- 
poses closet-earth is misurpassed. The garden where my 
experiments have been made is in a low-lying siidation 
near a stream, and the only fault which I have to find 
with it is that the crops have a tendency to be gross and 
too luxuriant. The cause of this fertility is not to be 
attributed solely to the nitrates in the closet-earth, brit 
it is quite conceivable that some of the microbes, whiqh • 
we know swarm in the intestines of man, may play ati 
important part in the change which excremental matters 
undergo in the soil, and in the interchange between the 
soil and the rootlets. 

That organic manures farmyard manure’) are su- 
perior to all artificial manures is now generally acknow- 
ledged, but farmers are apt tq complain that they ^ foul ' 
the land ’ — ix* that the undigested seeds of weeds, 
grasses, and forage plants which tke animals have con- 



PHMttCAl PETAIIS 

are liable lo gemmate and choke to a greater or 
^le»e extent the crop which is being cultivated. 

Man, however^ is a ‘ cooking animal,* and therefore 
very few vegetable seeds are liable to pass through his 
intestines and still remain capable of germinating. Closet- 
earth produces very few weeds, although there appear 
upon ground where it is used seedlings of gooseberries, 
currants, strawberries, and raspberries, and of any other 
fruit which is habitually consumed without being pre- 
viously cooked. If these seedlings be preserved, some of 
them will be found exceedingly prolific. 

The best kind of earth to use with an e.c. is un- 
doubtedly garden mould or humus, and the richer the 
earth is and the fuller it is of microbes, the more quickly 
will all be changed to earth. If earth taken from a 
'^nsiderable depth be used it is sure to be comparatively 
sterile, and the change is slow ; or again, if ashes, which, 
of course, are absolutely sterile, be used in large quanti- 
ties, or if the earth have been accidentally sterilised 
by overheating, the action may be very much delayed. 
Again, the temperature and humidity of the air are all- 
important in their relation to the interchanges between 
the earth and the organic refuse. It is quickest in ordi- 
nary summer weather, when sunshine alternates with 
showers, and it is checked to a greater or less extent by 
cold and also by drought, for without a certain degree of 
moisture the nitrifying microbes fail to grow. I think 
one would be justified in saying that in ordinary summer 
weather tl|e humification of excreta is accomplished in 
about three weeks, but that in unfavourable weather (cold 
or drought) it bo delayed to a degree proportionate 
to the length of the unfavourable conditions. When what* 
I have called * humification^ is complete, all has been 
turned to humus with an earthy smell aud without tmf 
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^ m4\(^sxng of th^ ®.c. has hem increased m qumtitf 4|i^ 
in quality, ani if this be used a second toe 
to hu&iflc^tion of the eKcreta will {ccetem paribm) be 
' qtoket tha^^befoBe. This is a most important matter* 
butj as we have seen, it is easily explicable now we know 
that the change is biological and not merely chemical. 
It ♦is ^ tot anything except sterilisition 

could destroy this power of the earth ; but it is, of course, 
conjeeivable that some undesirable microbe may get a 
footing, just as happens occasionally with fermentation, 
and upset or interfere with the normal process. 

In alcoholic fermentation the process is accompanied 
by a very large grdwth of the ferment, so that the pro^ 
duct of yeast from one fermentation is sufficient to induce 
satisfactory fermentation in {perhaps) 100 times the bulk 
of the fermentable liquid which yielded it. With ordi- 
nary care the brewer not only has no difficulty ii| per- 
petuating his fermentations, but has a large surjplqs of 
yeast to dispose of. In the same way the proilesd of 
humification will go on ad tnfimtum if very ordinary care 
be taken to see that all the conditions are favourable to 
the process. The power of the earth to humify excreta 
is not diminished but is imreased by repeated * as if 
in^ease of appetite did grow by what it fed on.* Tlie 
importance of this fact cannot bof overestimated, becaii 49 
with caiSre an e.c. can be satisfactorily managed wherevi^i' 
a few cubic yards of earth and a dry shed to keep it iif^ 
are obtaim^le. If the earth which has been used 
stored in an open shqd; freely exposed to the air and 
turned over Oocaeionally* it will be tip® again and rea^f 
for use in a toe varying, thii^ climate, from thrae 
weeks to threC^ midilths, m the ca^ may ha Ifir. y. 
Bonnet, of Marlborodgh, who is vfll.kimwn as a gef- 
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ilogist^ lias eoncluaively show that humification can be 
^^rpetuated by the intelligent use of a very few cubic 
feet of earth. This fact is of the greatest importance 
as showing the possibilities of the e.c. system in places 
where earth is not readily obtainable. 

If an E.c. is to be entirely satisfactory the following 
points must be attended to : — 

1. It must be well constructed and ventilated, ^nd 
must be emptied daily. 

2. The earth used must be pure garden humus taken 
from the top layer, and not the under layer, of the soil. 

3. The closet-earth must be stored in a dry shed 
freely exposed to the air and turned over occasionally. 

The causes of failure of earth-closets appear to be the 
following : — 

1. The employment of earth or other material which 
is no longer ‘ living.’ Earth which has been overheated, 
or taken from a great depth below the surface, has no 
power of humification, and the same may be said of ashes, 
which are useful enough to mix with earth in order to 
increase its absorbent properties, but which are sterile 
and powerless to effect any change in the organic refuse. 

Beal ‘ living earth ’ is unequalled as a deodoriser. 

2. The admixture of liquids in too great quantity. 
The nitrifying and humifying microbes require a certain 
amount of moisture for their growth, and an average 
amount of urine mixed with the dejecta is no disadvan- 
tage. If, however, the closet be largely used for mictu- 
rition only (as is very apt to be the case in female com- 
munities), the fluid becomes excessive, putrefaction sets 
in, and the cla|et becomes offensive. If the closet be 
emptied every day, as it should be, no serious incon- 
venience will arise from comparative failure, and if the 
contents be superficially buried every day, as 1 have 
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advised, then it matters little how mudh misi^aHafemSpti 
ignorance, and carelessness is lavished upon this safe and 
simple contrivance. 

In the North of Europe (Denmark, Sweden, and Nor- 
way) a closet is in use in which by a very simple contri- 
vance the hrine is separated from the solid matter. Thesn 
closets are or were recently in use even in the city of 
Copenhagen, and were wonderfully successful. 

In female communities it may be advisable to provide 
a distinct arrangement for micturition only and to allpw 
the urine to run with the house- slops. It need hardly 
be said that household-slops must on no account be put 
into the pail of an earth-closet. 


In every house there is much organic refuse provided 
by the kitchen, and in towns where there are no gardens 
or back-yards this is carried away by the dustmen and 
hucksters or is burnt upon the kitchen fire. 

In a prospectus put forward by the House Eefu^e 
Utilisation Society, the following average cOmpositilm of 
a ton of London ‘ house dust ’ is given : — 


Crockery 

Bones 

Iron 

Olass 

Bottles * 4 

Tins 

Waste paper . 

Straw and fibre matter ..... 

Bags 

Vegetable matter 

Coal and coke, oyer Ij^-in. pieces . 

* Cinder and ashes (techjaieaUy known as 
* Bteeze *) sifted through l^-in.. mesh 


Owt. Qr. Lb. 

0 0 Ilf 
0 0 10 | 
0 0 4J 
0 0 lOf 
No. 5 
0 0 17 
0 3 8 

0 2 13i 
0 0 8J 
0 3 16 
0 0 18 

15 3 24 


This material consists ol unbumt piedet.,of coal, cinder, sand, imd 
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^his cfompany proposed to sort the mteryi for sale, 
and to manufacture millboard (from straw and paper) 
and block fuel fmm carbonaceous matter, and they cal^ 
eulated a gross return of about lls. per ton. 

In country places the putrescible refuse of the kitchen 
is consigned to the hog-bucket, and that useful animal 
tha pig converts it into pork and manure, or the poultry 
get the benefit of it, and thus indirectly benefit^, us. 
Supposing that neither pigs nor poultry be kept, the safe 
and economic bestowal of such refuse is perfectly easy. 
Take a piece of galvanised wire netting three or four feet 
wide, and with it enclose a circular space about three or 
four feet in diameter, the netting being fastened and 
supported by two or three iron or wooden stakes driven 
into the ground. Into this little wire enclosure throw 
all refuse from the house and garden which is capable 
of rotting, the parings and waste of vegetables and other 
food, the mowings and sweepings of the lawns and^ 
paths, weeds, fallen leaves, &c. &c. Such a heap as tlhits, 
exposed on all sides to the air, is not offensive, and the 
component parts of it undergo humification. When the 
wire enclosure will hold no more a little earth must be 
thrown upon the top, and the heap must be left for 
several weeks freely exposed to the weather. It will 
settle down and diminish in bulk, and finally is entirely 
converted into fine garden mould suitable for potting or 

mineral matter which will siift through a mesh of in., and will be sub- 
divided into the following proportions, viz. : — 


Carbon (coal and cinder) 

. 36 per cent. 

Sand . 

. 41 „ 

Crockdry .... 

. 10 „ 

Vegetable matter . . . 

. 3 „ 

Mud . . . 

. 10 „ 


100 „ 
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tor enmhing the soil. l;he final act In the 
of thia refuse-heap is to sift it and cbneign the residue 
to the-gard^ bonfire. When one netting enclosure is 
filled a second must be formed, so that in connexion 
with a house lilere must always be two heaps, one 
forming arid the other ripening. Such heaps, if freely 
exposed on all sides, are not in the smallest degree 
offensive, and if by any accident they should become" 
so, as by the addition of an excess of cabbage leaves 
in ‘ muggy ’ weather, it is only necessary to put a little 
earth on the top, when the odour will be bt once 
arrested. 

In a kitchen garden the cabbage leaves left upon the 
ground are apt to be very offensive in the autumn and ^ 
winter, and the smell from this cause in the market 
gardens round London “is at times sufficient to constitute 
a veritable nuisance. This nuisance ought not to be 
suffered, because it can be instantly checked by raking 
the dead leaves into a heap, and throwing a little earth 
over them, 

All ammoniacal smells should warn the farmer and 
gardener that he is losing valuable material. 

In a house and garden there is a never-ceasing accu- 
mulation of jefuse and rubbish, and it must be borne 
in mind that all of it has a definite value. In dealing -, 
with such refuse the rule must ba> (1) that whatever isl 
capable of rotting must be put in a heap to ‘ humify ; ’ 
(2) whatever is not Capable of rotting, but is combustible, 
must be burnt. ^ ; 

In every garden it is necessary to reserve a space all 
the year through upon which to burn combustible rubbish, 
and it is needless to say that the resulting ash is of great 
value as a mineral manure, and contains large quantities 
of potash and other bases (lime, silica, &c.). When jrub- 
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is bomt, ilte nitrogenous matters (wbieb constitute 
i3te staple food of all plants) are lost, but when it is 
allowed slowly to undergo humification the nitr(^en i£i 
retained in the form of soluble titrates and nitrites. It 
is thus evident that it is wasteful to bum. organic matter 
, which is capable of undergoing humification or nitrifica- 
ti^. This dogma applies doubly to the cremation of the 
‘dead, in which process valuable fuel is used in getting 
: rid of that which easily humifies, but is with difficulty 
.burnt. 

Coal-ashes are no les& valuable for the soil than wood- 
ashes, provided, of course, the combustion of the coal 
has been perfect. The public use the words ' ashes - and 
* cinders ’ as though they meant the same thing, so that 
it inay be well to state that cinders are worse than use- 
less as a manure, and that all ashes added to the ground 
ought to be either white or red, according to the nature 
of the coal, and that they ought to be sifted through U' 
fine wire sieve, and whatever is combustible be used for 
fuel. If the cinders of a house be thoroughly sifted, it 
will be found that the ash resulting from a ton of coals 
occupies a very small space, and that the ashes of an 
average middle-class villa will scarcely fill a couple of 
bushel-measures in a year. ,, 

In every house there is a certain amount of incom- 
bustible refuse, in the shape of broken glass, crockery, 
and the like, and this will be found invaluable whenever 
good bottom drainage is required, and as a foundation 
for garden paths. 

The secret of good gkrden paths is to have them well 
sloped and drained, so that water runs off them readily, ' 
‘and to make tfiem of Sterile materials, so that weeds wiH 
not readily grow. If beneath the top dressing of gravel 
a layer of ash tnot cinders) be placed, it will bp f^d 
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^ halt ^i|t 0tot#h pibtha alo##' be'aiE<#l 

M l^vai; ara aJlow^ te^li# t3^poii%ath8, ai4 if th# 

J woifua® ^g them into the path, the path ^fvill mm 
to he stoile aad will grew abundant weeds** ^ 

Th^ is seareely any form of domestic refuse whicte 
is not ^rvieeable in the garden, an<f as the occupant offl 
a suburban villa I may state that in the course of ifteen|^ 
years the * sanitary * cart belonging to the local Board 
has never had occasion to call. 1 feel that it ‘ ^hs mn oC 
that which not enrichelh it, and makes me poor in^eed.*^ 
I see it at the neighbouring houses taking awayh variety 
of things having a very definite value, and I feel that 
the times are out of joint when a body of persons co-j 
operate in order to keep a robber with a horse and cart 
whose duty it is to rob them severally and by turns, I 
feel it rather a strain upon my conscience to pay rates 
in support of an institution which is not only useless, 
but which literally preaches thriftlessness to tfie unthfpl^ 
ing poor. ^ 

Amongst the refuse of a house must be reckoned the 
bones of animals used for food. These are among the 
things which are believed to be the ^ perquisites * of cer- 
tain persons, and which for one reason or another do ilot^ 
trouble us. Between refuse which is mayketable andj 
refuse which is * taken away ' thei'e is a broad distinction,^ 
and every one must be left to d^l with the former acem^d-*? 


ing to his own particular ideas. Bones which have been 
used for cooking and ha^ bad all the gelatin (t|ial|^ 
* cultivating medium ^ for microbes which permeates the 
uncooked bone) boiled out of them toe singularly inde- 
ftructible, and if buried in the gard Ji remain for year^ 
to hinder tillage, ^TKey shotdd alv^ays be burnt and 
should be used for anteure as ^fe^e aslj*! which ia 
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inv:aluable. The shells of oysters and other * shellfish ’ 
shoMd also be burnt, as their destruction in the soil is a 
very slow process. 

!I?here is one form of litter or refuse which is largely 
the result of ‘ free trade,* and which, perhaps, is more 
dilBcult to deal with satisfactorily than any other form 

f itter, viz. the innumerable tins and canisters iii which 
ported food is brought to our markets. They are^ in- 
combustible and indestructible, and of very small value 
as * scrap ’ for melting down. It need hardly be said, that 
a very poor or thrifty person will put old tins to a variety 
of uses. They can be made, for instance, to answer all 
the purposes of a flower-pot, and I can call to mind a 
first-rate Swiss hotel where the excellent floral decorations 
sprang from a basis of concealed meat tins. Finally, the 
best thing to do with them is to beat them into a 
manageable bulk with a hammer and bury them at such 
a depth that they cannot interfere with tillage. They are 
said to oxidise and disappear very quickly when buried 
in this way. They form a good foundation for paths and 
roads when they have been subjected to a thorough 
pounding with a big hammer. 

In concluding the present chapter I am very pleased 
to be able to quote the opinions of a well-known engineer, 
the late Mr. Charles Richardson, C.E., of Clifton. No 
man knew better the aims and objects of engineering 
and also its limits and the inutility of attempting to dis- 
obey the laws of nature. Mr. Richardson’s views of 
the water-closet seem to be identical with my own, and 
he brings his own experiences by way of illustration. 
The following quotations are taken from a paper on^ 
* Sewage ’ read before the Clifton Scientific Club, March e, 
1892 :— 

< What is the meaning of all our fears for the sanitary 
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state of otir houses, the appointeient of sanitary insjpec- 
tors, the anxiety of householders about the pipes 
sewers and the fixing of sewer ventilation-pipes, Ac,, ^ but* 
a full acfenowledgment that there is danger all around us 
and in every household more or less, since the intro4ud‘' 
tion of the water-closets ? 

' I may now relate a striking instance of the effect of ! 
ihedntroduction of the water-closet system into an old and 
healthy town. 

was formerly the owner of an estate w)iich lay'^ 
about a mile from, but in the same parish as, an old 
primitive country town of about 2,000 inhabitants. My 
tenant was the best farmer in the district, and also a 
churchwarden. The living was a rich one. When^ 
the old man died a new vicar came there, who was not 
satisfied with the old-fashioned vicarage ; so, among other 
improvements, he put into it* two water-closets. 

‘ Now up to this time there had been no such thiing 
in the town. All the houses had old garden privies., and 
most of them had a little well of good water. There 
were no underground drains, but little open ditches 
cariied the rain water into the town ditch, which was 
also an open ditch at the bottom of a meadow. Now the 
town had always been very healthy, and fever was. 
almost unknown there. When the vicar had put in hi% / 
water-closets, two or three of hie neighbours followed 
his example, and they all ran their drains into the town ^ 
ditch. 

‘ This, of course, changed its contents into sewagel 
which shortly began to give forth its characteristic odour. 

* The vicar was the first to notice it, and at the next , 
vestry meeting he told them the ditch must be covered. 
The smell, of course, kept on growing worse, and the 
vicar more importunate ; but the vaitrymen only stla?^ 
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till at last he told them they do it, or he 
would write to the Board of Health ia London, and have 
an inspector sent down, who would order it to be done : 
it could be done for 600 /.^ a mason told him. An old 
farmer then got up and said : I have known this place, 
Ipan and boy, for seventy years, and I have never hea^d 
a complaint till you came among us. The place is very 
healtliyi and I want to know why we should now be called 
upon to put our hands into our pockets to such a tune as 
that.” 

^ The vestrymen would not move ; neither did the 
vicar give in. He wrote to the Board ; they sent down 
an inspector ; the ditch was condemned, and ordera^ 
be covered, as the present law directs. 

‘ My tenant then wrote to me, telling me of the facts 
and of the hardship to him of having to pay for this 
sewer. I immediately wrote to him a reply, which he 
might show to his vicar. I pointed out forcibly the 
evils he was bringing upon the town, namely, that he 
would bring terrible fevers there, till then almost un- 
known ; that he would destroy all the drinking water in 
the wells ; that his sewer would cost at least a thousand 
pounds, and yet was only the first instalment of a much^ 
larger outlay involved in his new system ; that, for his 
own sake, as well as that of his parishioners, I strongly 
recommended him to take out his water-closets and to 
go back to the garden privy, but to make it a dry privy ; 
that this would cost him very little, ftnd that he would 
thereby save his poorer.neighbours the great cost of the 
sewer and its further developments, as well as all the/ 
other evils I had indicated. My tenant took my letl^r 
and laid it before the vicar, who read it through twice, 
slowly imd attaatively ; and then, pushing it back across 
the table, said : Mr. Eichardson may know better than 








, . J m ^ to telfe^own'cQuf^- "M 

iMkatal Ihea stood Qp, picked tlie wttor, and, briOi^E^;^ 
|u# fist down heavily npon the tebl6> said « “ X will'%td| 
act one ninnteliQnger as yoar dharchwardcp, and I 
ipve a p^ny moj» to yon* church or schools, or anythin|^ 
fou ; fot I feel certain that all those evils men* , 

^^ed in this letter will surely take place ; *’ and he 
8tro4e out of the room. 

‘The culvert was built-r-it cost l,200i.— and aU *was 
quiet for a year or more ; and then, in writing to myt 
tenant, I asked him how things were going ^n. His* 
reply startled me. He said : “ The place is full of fever, 
and it is worse in the vicarage than anywhere else. The 
parson has already lost three of his children, and is; 
himself on his back and hardly expected to get up 


again.” 

‘ The vicar was very bad for a long time, and "vowed 
that if he ever got up again, and placed his foot outside 
of the parish, he would never place it again within t^e 
dreadful place. He did eventually get Ivell, ai|i ex- 
changed livings with another incumbent, accepting one 
of very little more than half the income. 

‘ The epidemic of typhoid fever in the place was so 
bad that the London Board again sent down thOir in- 
spector to report upon it. His report wa^ that all thffl 
wells were contaminated, that mc^e sewers must be builtf 
and that waterworks mhst be constructed to convey 
water to the town from the hills six miles away. 

‘ J sold my estate shortly after this, and do nOt k^« 
what lias been done there since 1^. But does it iml 
appear strange that the Law should give its support to 
the mere whim of m individual, an| thus enable him'tttj 
bring suCh troohieS l^f, and death |pto a place iuti|arto 
healthv 9 
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The effect of the introduction of the water-closet into 
a new locality is very striking in this instance. Here we 
have an old market town, of over 2,000 inhabitants at 
the beginning of this century ; a place of little change, 
with its weekly markets and its quarterly fairs, with 
its old-fashioned cottages, each with its bit of garden, 
and most of them with little wells of good water, not- 
withstanding the old-fashioned cesspit privy in, -the 
garden. This had gone on for years upon years, through 
many generations, and yet fever was quite a rare thing 
in the town under these old conditions. Suddenly, the 
water-closet was introduced, and three years later an 
epidemic of typhoid fever swept the place, which was 
so bad and fatal (particularly in those houses which 
had connexions with the new drains) that the central 
Board in London sent down a special officer to report 
upon it ! 

^ I have been personally connected with other cases, 
all of which indicate the same result, though not perhaps 
in so striking a manner ; and I am fully convinced that 
the water-closet system must be abolished before long or 
we shall have no wholesome water left in the moderately 
populous parts of England, If this is so, the sooner we 
set about the reform the better it will be for every one, 
and the sooner we shall have our beautiful water-springs 
and pure rivulets restored to us.’ 

The correct principle of dealing with excrement is 
that laid down by Mr, Richardson. The principle is 
dryness and thorough ^posure to the air; and if the 
sunlight have access also so much the better. I have 
lately remodelled an old privy oh the plan advocated by 
Mr. Richardson, and have been astonished at the resuli. 
This old pit privy was emptied in June 1893. When it 
had been previously emptied I do not know. The con- 
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teats wer^l offenstve^ arid were laix^ ^th^a l|t^]f64 
and one things— wire netting, brickbats, canisters, broken 
crockefy, &c. —which had been thrown down it ^out of 
sight,’ and which, as they interfered with tillage, very 
greatly l^sen^ the practical nianurial value of the 
excrement/ The contents were superficially buried, and 
in a very short time they were sufficiently sweet to allow 
of Jbhe undesirable ingredients being got out with a 
fork, and the ground being properly dug, tilled,^ an4 
planted. 

The pit was filled up level with the ground, and the 
privy seat was raised 18 in., and an approach to it made 
with three concrete steps. The catch below the seat was 
concreted and cemented, and the floor of it was made to 
slope towards an outlet 15 in. wide and 12 in. high on the 
ground level. This outlet was closed by a piece of wire 
netting stretched on a frame which could be hung over 
the opening. The object of this was to prevent the 
access of animals which feed on garbage, without pre- 
venting the access of air. Before the privy was! used 
a little straw was placed on the bottom of the catch and 
barrow-load of dry earth was tipped opposite the out- 
let to absorb the urine, which would flow away down the 
sloping floor of the concreted catch. In the privy was 
placed a box of earth and a trowel, so that after the privy; 
had been used a little earth might be thrown through^ 
the seat. The earth under such circumstances is really 
not necessary, and is added more for eesthetic reasons 
than from any sanitary necessity. This privy, wbicbf 
has been in constant use, is always as sweet as possible. 
It can be etnptied in two minutes wi|h a garden hoe and 
shovel, and has, in fact, been emptied several times, for 
whenever the gardm^ wants a little manure for horti- 
cultural purposes he' knows where # go for that which 
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is unsutf^Bsed and" which he can obtain and utilissfc. with- 
out any offence whatever. The success of this privy has 
convinced me that the principle upon which it is con- 
structed is sound, and in it, I believe, we have for cot- 
tages and small houses the solution of -the sewage 
diffiotilty. It is a great gain that into such a privy 
rubbish which hinders tillage is not likely to be thrown, 
and certainly never should be thrown. 

* Now such a privy might very well be attached to a 
house by means of a lobby having cross ventilation,- and 
seeing that a fall is necessary for such a privy, and that 
it is necessary to raise the seat, it is obvious that there 
are advantages in approaching such a privy from the 
first or bedroom floor of a house. , 

I need not remind the reader that the angle turret 
which is so common in Scotch baronial castles is said 
to have been used for sanitary purposes, the excrement 
having been allowed to drop on to the ground beneath. 

A house which I -own at Andover became vacant in 
1893, and I have been trying the experiment of giving 
it a dry privy, which should be of such a kind that no 
lady would object to use it. 

Now I hold that every closet, whether a dry closet or 
a water closet, should be sequestered from the main 
structure of the house, and should be approached by a 
lobby having cross ventilation. Those who in the pre- 
sent day put closets and waste-pipes within the four 
walls which enclose the living-romns are not abreast of 
moderii civilisation. The simplest plan for effecting my 
object in the present case seemed to b^ to throw an arch 
across the entrance to the stable yard, to place thd 
ventilated passage bn the top of the arch, and the closbt 
on the far side of it on a level mth the first floor, and 
with a capacious vault or ‘ catch ' ben^th it. The catch, 
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thot^h larger, is exactly on the same principle a® that 
which has been described, and it has been provided with 
eight large air bricks, three of which are just below the 
level of the closet seat, three near the ground level, and two 
intermediate in position. The bottom of the door is some 
18 in. above the ground level, and in addition there is 
an opening for a dust-shoot, protected by a fine grating 
so as to ensure that only dust and ashes and not cinders 
or clinkers are thrown into it. There can be no doubt 
’ that plenty of fresh air will get access to this receptacle. 
The arch is useful in another way, because the pipe which 
carries the bedroom slops is on a level with the top of it, 
and then dips down to deliver the slops in a gutter on 
the surface of the ground. Thus underground pipes 
and syphon-bends are rendered unnecessary, and, the 
fall being very great, no freezing can take place in the 
pipe. 

1. The seat and accessories are made of the best 
polished mahogany, because I am very strongly of opinion 
that smartness leads to cleanliness. 

2. The seat is only 14 in. above the ground, which is 

some 4 in. less than is customary. Closet seats are, as 
a rule, too high, and the low seat, with the position it 
necessitates, has certain physiological advantages, among 
which may be mentioned the fact that the dejecta fall 
vertically downwards. It has one disadvantage, viz. 
that elderly people find a difficulty in rising, but this 
objection is easily overcome by fixing a handle in the 
wall, so that the arms may assist the feeble legs in the 
act of resuming the erect position. / 

The supply of earth for this closet is kept in a bpx 
alongside the seat, and this box is filled from the out- 
side by means of a hopper so arranged that the man 
who brings a fresh supply of earth cannot see or be seen 
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an ii^aportant trifle. The earth bin is big enough to 
hold setvp-al bushels of earth. 

To Return from the detail of the pan and seat to the 
principle inVMved in this method of treating excremental 
matters. The dry catch as depicted has great advantages 
over any pail system, because with it one is less absolutely I 
dependent on the scavenger. With the pail system, if 
the scavenger is unable from any cause, such as illness, f 
to perform his daily duty, trouble begins to arise in- 
stantly ; but with the far greater capacity of the dry 
catch, the accidental absence of the scavenger for a few 
days, or even a few weeks, is of very little practical im- 
portance, because the absence of urine prevents putre^ 
faction and offence. My cottages, as will be described, 
are provided with pails, which are emptied every day. 
This has answered well, because the garden where the 
excrement is buried is only a few yards from the cottages ; 
but were I to begin de novo, I should adopt the dry patch 
as the method which not only allows greater freecjtmi to 
the owner, but the one which is probably the mo^t 
economical. The pail does not allow of that perfect 
aeration which is possible in the dry catch, and, as it 
retains all the urine, it is very liable to become offensive 
if there be any delay in removing its contents, and re- 
moval is difficult because of the sloppiness of the cont 
tents. I believe that the dry catch, properly constructed, 
is admirably adapted for use in towns where dry methods 
of excrement disposal are in vogue. Where dry methods ^ 
are in vogue it is essential that the excremental matter^ 
should be removed every day, and any sanitary authority 
which intends to adopt such methods must face this 
fact, and will certamly find that by doing so economy 
and efficiency are both enhanced. 
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'<lf the odteh be made of a proper carveand slope, and 
if the scavengei^s’ shovels have a carve to correspond, it 
is certain that the daily removal of the three pounds’ 
weight of excrement, which is certainly the maximum 
ambunt of a household of five persons, and its trans- 
ference to a suitable collecting cart, could be effected in a 
fractional part of a minute. If, with daily removal in 
view, the privies of city cottages were suitably planned, 
it is tolerably certain that a scavenger would clear sixty 
privies in an hour. It has always- appeared to me that 
^ pails, which are used in big towns are the clumsiest 
and Uiost unsatisfactory apparatus ever devised for excre- 
ment disposal, and that to allow such pails to collect 
fsBces and urine for a whole week, until the contents are 
in a state of putrefaction calculated to poison the two 
unhappy men who are required to manipulate them, is 
wholly indefensible. 

In towns the use of dry earth for absorldng the 
efSuent urine, or for adding to the closets, is, cur will be 
said to be, impracticable. In any^case it is easier to 
move the excreta without admixture. 

It goes without saying that the ‘ catch ’ might be 
made to receive the dust and ashes of the house, but in 
such case a grating must be provided to the dust-shoot, 
so as to ensure that cinders and other coarse materials 
do not get mixed with the excremental matters and 
diminish their practical manurial value. To do this is 
to increase the difficulty of ultinmte disposal. I think 
the diffictilties of removing excremental matters from 
cities have been exaggerated, and it is certafii that they 
have been u^tensified by faulty methods. If every- 
thing were done, as I have suggested, to facilitate daily 
rmuoval, 1 think that <me scavenger, with a donkey and 
small tank upon ^heele^ might collect from at least 900 
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*el^l^ f lewt. On this catcSilatiou, the 'daily excreni^t 
of ^,€00 pe<3^1e would about ill an ordinal^ lO-tbs’ 
' iciul'Miy^Wck, and if a serious ^ort were made to ,der 
‘i^tfthsh ^ 4®terial direct to the land it would merely , 
mekh -that fewer railway trucks would be ‘returned 
' empty ’ than at {u-esent is the case. To believe that , 
would be any difficulty in transjporting this stuff, 
for any distance and without offence is to hold a very" 
poor -opinion of human ingenuity. To this end ft must 
be fairly dry. The success attained at Manchest^ in 
the reclamation of Carrington Moss and Ghat Moss 
by the application of dry sewage refuse will be found 
fully described in my Milroy Lectures. 

It has been said that classification is the basis of all 
science, and it most certainly is the basis of the scientific 
disposal of refuse. Eefuse matter is most varied in its 
nature, and the items of which it is composed— exor^ 
ment, rags, bones, paper, straw, sawdust, and otheiR 
packing materials, cinders and ashes, old croct^,^ 
broken glass, old metal, &c. — all demand a different 
method of treatment.* 

When I see the grimy gentlemen in ftmtailed hats 
engaged in the marvellous operation of climbing over 
spiked railings with the object of filling a huge lumbeting 
carl with a mixture of some or all c4 the things mentioned 
above, I feel that they are engaged in a bit of wilful 
mischief, and are merely increasing the dangers a]|d, 
difficulties of that sorting which is inevitable. In oirieni 
houB^refufie should be collected every day, and tfah 
sorting should be done at once by the collector, with the 
intelligent co-operation oi the householder. Things did- 
similaf" in. nature idrould ney&r be> mixed. The first 
division is into potre^ble hon-^t|%seibie, and.l^e 
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.fortoer should be sent forthwith to the farmer to be 
dug into the ground. The non-putrescible refuse— 
crockery, cinder, ash, metal — if sorted and temporarily 
stored in bins would probably pay the cost of ite 
collection and removal, and might perhaps yield a slight 
return. A great deal of the non-putrescible refuse might 
be of use to the sanitary authority on the spot for 
making foundations for paths and roads, or for scatterings 
on the streets in slippery or frosty weather. Ash (not 
cinder) beneath the gravel on a garden path gives in 
time a firmness and stability which is remarkable. 
Whether it would work in with the macadam in road- 
making and cause a similar improvement in the road I 
do not know. It is difficult to understand why it should 
not do so. Non-putrescible refuse is not a danger to 
health, and it is certain that a great deal of it might be^ 
used for various purposes by the sanitary authority. 

This immediate sorting is only possible when such 
materials are collected every day and the bulk is small. 

It seems to me that much of our municipal scavengiUg 
is too magnificent, and that it is often inefficient in 
proportion to its magnificence. The nimble boys who 
collect the street droppings and store them in bins which 
contain nothing but the valuable and marketable manure 
are the type of what is good. The showy Clydesdale 
slowly dragging the most lumbering cart conceivable 
filled with an unmarketable mixture is the type of what 
is bad. 

Farmers are shy of taking London sweepings because, 
as one told me, ‘ they send such stuff.’ All organic re;> 
fuse is goodtfor the land, but the farmer wants it in a 
form which does not hinder tillage. Pieces of oil-cldth, 
hamper lids, dead dogs and cats, and old tin canisters 
are a nuisance to the farmer, and a very slight ad- 
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of su^ things spbite praoicaFtahll (a 
liil||Ftoi thing to theoretical value) of the manure ’thick 
1i|»^liiixed with them. 

'ik What is true of dry or semi-dry refuse is also true of 
^J^aid r^use. It is ihh admixture of totally dissimilar 
‘^ings thich is, I believe, the main cause of our absolute 
.failure to satisfactorily deal with sewage. In country 
places where excrement is collected dry it is a very 
simple matter to filter * the house-slops and purify them 
sufficiently to be returned to a stream. The difficulty 
and danger are enormously increased if the excrement 
be mixed with the slops. The cry at present is, ‘ Tout 
a I’egout,’ a cry which is bred of ignorance, moral, 
cowardice, and despair. 

In cities where dye-works, tanneries, slaughter- 
houses, chemical works, and factories of all kinds are 
allowed to send their refuse into the rivers, it makes 
little difterence whether the excrement of the inhabitants 
be added or not, and there are not wanting engineers 
who urge that in dealing with purely domestic sewage it 
makes little difference whether or not the excremeht is 
mixed with the slops. Engineers who urge this cannot 
have studied the question in its purely domestic aspects* 
From practical study of the question T am sure that it 
makes all the difference. If household-slops be unmixed ^ 
with excrement, then filtration can be commenced im- 
mediately they escape from the house, which is impos- 
sible if excrement be mixed with them. This is so easily ^ 
effected that the householder in suburban country places 
ought to be compelled to return a clear effluent to the 
gutters. If manufacturing refuse (strong acids, strong 
alkalies, chemicals, antiseptics, &c4 be mixed with 
sewage, it is clear thit, as a manure,’' it becomes wo|:se 
than valueless, and it is also clear th^t 'ho one method 

X 
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I'M Ir^iment can possibly purify a mixture wbich is 
not the samo from day to day or from hour to 
hour, and the composition of which is scarcely to be 
guessed at. 

The sanitarian who loses sight of classification, and 
who, in his eagerness for a big scheme, is neglectful of 
details, has not mastered the elements of his trade. 

The only rational treatment for excremental matters 
I is, as has been said, immediate superficial burial, with 
a view to the production of crops. It is to be hoped 
that, with this object in view, some municipality will 
purchase a tract of land and endeavour to give the 
poor an object-lesson on the right use of refuse. If 
convenient access to such a farm by means of canal, 
river, or railway siding could be obtained, it would make 
little difference whether it was two or twenty miles from, 
the town, but the nearer the land is to the houses the 
better. Such a farm must be hand-tilled, and, if skil- 
fully hand-tilled, would certainly produce as much food 
as a market garden. It would employ an enormous 
amount of labour, and would at least pay its labour bill. 

I am not advocating that such a farm should be used as 
a playground for the semi-criminal, semi-imbecile, and 
generally incompetent class who go to form the ‘ un- 
employed ; ’ for the trade of agriculture, to be success- 
ful, demands both skill and energy. The *^nemployed ’ 
should be set to' stone-breaking, street-sweeping, dung- ' 
collecting, road picking and ramming, and scavenging 
g^rally, under the eye of foremen in town, and 
then, i| found worthy, they m^ht be exported to the 
farm. , ^ 

The oonstruelaon of ‘dry’ urinals, in which'" the 
urine is takmr up by absorbent material, would, thmre 
can he no douht^^rove under many conditions to l^bidli 
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w^leBome.'^ flii Aballbei^ iE»^i4 
ntot incoGa^ing to i»eiunettatioes4 J>Tf litt^ 
m OBJ MbA would ^bftbly be fotmd to^anaww pal^ 
pose, to oonstmctiag such & urinal oare shonl^ ^ 
taken ||l) to provide as large an evaporating snrlaea m 
p(»Sille ; (2) to give drainage ; (8) to have the nrlnltl M 
sodh a shape aa to allow the thorough stirring of t|| 
absorbent material ; (4) to protect the surface by X 
gating or wire netting, so that there can be no‘ in% 
chievous meddling with the absorbent material ; %i) to 
protect from rain. 

The only material of which the author has had any 
practical experience is sawdust, Mr. Jacomb Hooj^ 
one of the engineers of the London and South-Western 
Eailway, acting on the author’s advice, erected in some 
carpentering works at Twickenham a series of closets 
provided with the dry catch. For the disposal .the 
urine the author recommended a trough filled ,^h 
absorbent material and provided with d&ainaga ’ take 
absorbent material, which was readily available, was 
sawdust, and this it was which led to the experiments 
with sawdust detailed in an earlier chapter. (See^ 
p. 171 el seq.) ‘ f 

The yard at Twickenham is used by s^e 160 worl^ 
men, ^ that the dry closet and*' dry ’ urinal were 
subjected to a good practical trial. - v 

Op July 4, 1894, Mr. Jacomb Hdod wrote spb^tao 
neously |s follows: — ‘Oor sanitary arrangeanents* d| 
Twii^cenh^m have now bean in regular working for moaip 
than thris months with^ my mbid, unqualified vne- 
eesB, 1 inspeeted toe privies yesb^day on a snrp ri^ 
fisii ,m»d wito tW„th^moii^ter ^ about 80® in tia 
shads, foiKid i%o Idaeet ©very ®pg tost could hw 
dto»r«i’ i fmtnight liter friai^ ^ 
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mi fotitid everything in excellent order, and all per- 
fectly sweet and wholesome. 

The trough of sawdust used as a urinal had been 
cTianged once only since its erection, about four months 
previously, and it was perfectly sweet and had no odour 
of urine or putrefaction. Once in twenty-four hours it 
was stirred and turned over by the man in charge, and 
^certainly as regards odour it offered the most striking 
4 contrast to any water-urinal which the author has ever 
seen. The amount of drainage from it had been insig- 
nificant and inoffensive. 

For villages, roadside public-houses, cricket grounds, 
Thames houseboats, &c., there can be no doubt that a 
dry urinal would prove effective and cheap. 

One must always, in making such, recommendations, 
have an eye to the ultimate disposal of the material 
saturated with urine, by application to the soil. 

Now, it should be known that sawdust, notwith- 
standing that it is a pure vegetable product, has an evil 
reputation as a manure. 

In Loudon’s ‘ Encyclopsevlia of Gardening ’ (Long- 
mans, 1878) I find (p. 416) : — 

‘Inert peaty matter, tanners’ spent bark, shavings 
of wood, and sawdust, though they consist almost en- 
tirely of woody fibre, are of very little use as manures, 
unless they be mixed with lime or some other alkali 
which will render the humus which they form soluble 
in water. Tanners* bark decaying slowly, and evolving 
considerable heat during the process, is useful as a hot- 
bed.’ ^ / 

The general opinion among agriculturists seem^ to 
be that sawdust is apt to decrease the fertility of the 
l3oi] when first applied, but that ultimately it does good, 
t The probable explanation of this is to be found in 
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the antiseptic bodies— Such as resin and ttfrpeniKiife-^ 
which sawdust contains, and which prevent.tl^e growth 
of those organisms which are essential for humifica' 
tion. 

It is to be noted that Loudon recommends that these 
bodies be mixed with ‘ lime or some other alkali,’ and it 
is probable that the ammonia derived from the uritte 
wo^ld answer the same purpose. " 

Now, it is tolerably plain that so long as antiseptize 
I'eniain in sawdust in sufficient quantity to prevent the 
putrefaction of urine mixed with it, it is not fitted for 
agricultural purposes ; but that so soon as the mixture 
of sawdust and urine becomes offensive, it is fit to be 
used as dung, and the sooner it is so used the better. 

If sawdust be scarce, there is no reason why it 
should not be used a second time after drying in a shed. 
The great antiseptic power of sawdust is testified to by 
its universal employment in butchers’ shops. 

The remarks which we have made with regard to 
sawdust die probably applicable to peat and peat-dust. 
By some the use of peat-dust as an absorbent and de^ 
odoriser of faecal matters is strongly advocated. In 
many towns of Holland, North Germany, and Scandmavist 
it is used for this purpose by the sanitary authorities. 
When properly dried (which is not always the case) ilf^is 
said to be capable of absorbing eight times its weight in 
urine. Its deodorising power is very great. Those who 
are interested in the sale of this article state that it is 
superior to dry earth for use in closets. There can be 
no doubt as to its great utility and efficacy as an ab- 
sorbent and deodoriser, and in districts where peat ia 
found its use for sanitary purposes should be encouraged. 
That it is superior to ‘ dry ei^th ’ it is difficult ^ 
believe ; and if the material is to % used for agricultural 
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due mttBt not f(»rget that th« p^t ii^ to begin 
idth, bdth oai antiseptic, and it is doubtful whether 

the process of *Tinmification’ would be so rapid with 
peat as with earth. 

Dung' made with peat-litter is, owing to its high 
absorbent power*, very rich in nitrogen, but it is dan- 
gerous to' judge of a manure by its analysis alone ; and 
J find in the ‘ Journal of the Royal Agricultural Society * 
(Vol. 4, part iv. p. 776) a statement that ‘ the Bordeaux 
Tramway Company, which tried the experiment of peat-, 
moss for litter, has now abandoned the use of it, partly 
because of the difficulty of disposing of the manure, and 
partly because the litter, which was sold to them by 
Vfflght, was frequently supplied in a damp condition, 
which considerably reduced its utility.’ A large market 
gardener writing to the author says : ‘ The peat or moss 
manure I consider of very little value for our crops. I 
will not have it for fetching. It might do for corn crops, 
but then straw manure is of far more value.’ 

In the ‘ Lancet ’ for July 21, 1894, is an int^sting 
account of the city of Stockholm, which had a population 
in 1898 of over 249,000, a figure which closely approxi- 
mates to that of the ‘ central ’ districts of London. 
The death-rate of Stockholm has gradually decreased in 
the last thirty years from 86’3 to 20'3. There are no 
water-closets in the city, the feecal matter being removed 
in a solid state by the municipality. As a consequence 
of the absence of water-closets the consumption of water 
averages only 18*4 gallons per head. The death-rate per 
1,000 from typhoid fever is only 0*18. / 

' Stookho&u is a good example,’ says the writer ,of 
the article, ‘of a city whose death-rate has steaduy 
diminished with the introduction of a wisely directed 
sanitary administration, and illustrates also &e fact 
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fetedc^ol©! is ysiiy filnvsr©, and this th^ r»il|j^<jp| 

id th© 4 Ah-rite very r^arkafeie* ^ ^ 

ChrimaniS^ with a pepulation of 161,157 iH^^lSS 
enjoys climatic conditions similar to those of Stoekhoii 
and, as in Stockholm, there are no water-closetp, th^ 
examta being treated by various dry methods* Tb^h 
average consumption of water is twenty-five gptUons pNf* 
head of population* In 1892 the birth-rate was 
and the death-rate 19*3* ‘ It is worthy of note,’ says the 

writer in the ‘ Lancet,’ ‘ that typhoid fever caused only 
six deaths*! 

In Berlin, where the excreta are now all waters 
lurried, there has been a reduction of death-rate nearly 
as great #s in Stockholm. Berlin has about trebled its 
population in the last thirty years, just as Christiania 
and Stockholm have done ; and it must be^assnnied 
that the lessened mortality of these citief, equalW^ wt^ 
that of London, is due as much to dilution by nw and 
weij^tiiy suburbs as to actual improvement of the old 
insanitary nuclei. 


The question of slop*water in villages is a burning <nie* 
The following extract from a report made by the authcf 
to the authorities of a smaU rural town which di6p5se|^ 
of eifcremental material by dry methods will therelore 
not be out of place ^ ^ 

^ *It w^uld probably be advisable to deal with tim 
dofMstid Mop^k^ater on a cbmprehensive plan* 

^ When water is ** laid bn,” inori^nate quaniitiei; aiJa 
often usm* P|3Ce^batbs, wh&h are'|>nre luxuries, 
that individuals Wnib in thirty gal]||as of wnter inltea^ 
of three, and that Some twenty gallona of 
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s»lop-Water, for each individual using the bath, has to be 
disposed of^ Houses with water laid on seldom have 
wells and pum]^ of their own ; the soil is not dried by 
pumping, while it is constantly being soaked with water, 
of which a continuous stream can be obtained by turning 
a tap. Thus, the luxuries of the few tend to entail con- 
siderable expense upon the mass of the ratepayers. 

* The supply of water by meter would do much to 
check extravagance in the use of water. 

‘ The foulness of domestic slop-water," however, bears 
an inverse ratio to its quantity, and much of the waste 
water flowing from the modern house is almost clean, 
and, provided it is not fiiixed with excremental matters, 
is innocuous and inoffensive. 

‘ To deal effectually with domestic slop-water, the 
following conditions are essential : — 

‘ 1. Excrement must be excluded. 

* 2. Manufacturing waste of all kinds (which not 
infrequently contains chemicals and corrosives) must 
also be rigorously excluded, unless it has been previously 
subjected to such treatment as would render it fit (legally) 
to be discharged into a river. 

‘3. The slop- water must never be discharged from 
the house below the level of the ground, and the coarser 
impurities should be strained out, before being received 
by the authority, by passing it through a filter, provided 
by the householder, and made of gravel and cinders, con- 
tained in a cistern. This would prove to be a very simple 
matter. 

‘ 4. In its transit to the river or filter bed, slop-wsitet 
should be kept as near the surface of the ground as 
possible, and should be freely exposed to the air in its 
entire course. Slop-water allowed to stagnate in ‘‘traps ” 
or underground cesspools or sewers, away from the air and 
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sooia becomes foul, but If kept on tbe teflik 
ie nevor offensive, 

^ * To* carry nut these principles it will be necessary 
to diiijoura^ the building of underground kitchens and 
sealeries, imt only because they sr© in themselves un- 
wholesome, but because they lead to the discharge ol 
foul water far below the level of the ground, which 
enormously increases the difficulty of any sanitary au- 
thority which may be called upon to deal with it. 

^ The puriftcatien of the slop-water should be domr 
menced at the point of discharge, and, but for its 
unsightliness, there is no reason why it should not run, 
after coarse filtration, in open channels by the roadside, 
and soak away in part as it runs. It would probably 
be advisable to construct a channel, running at the edge 
of the pavement or side- walk, and protected by a grating. 
This channel should be inside the kerb, in order to pro- 
tect it from damage by heavy vehicles, should be flooTed 
with perforated tiles, and should have good tottom 
drainage. The sanitary authority has at hand a large 
amount of material in the shape of old metal (which 
should be previously hammered into a small compass), 
broken crockery, builders’ rubbish, &c., which should bc ^ 
utilised for giving bottom drainage to the channels. K 
this were done a great part of the water would soak info 
the ground before it reached the outflow, and that whicn 
did reach the outflow would require very little (if any) 
treatment before being discharged. The sides of the 
roads in proximity to the slop-channels should be planted 
with trees, which would absorb the moisture from the 
channels and freshen the air. 

‘It might be necessary to discharge the slop- water 
on to a filter bed, in order that it^. may be still farther 
purified before reaching the river, |ut as at present the 
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of tha streams by slop-water is in your town 
scarcely noti<%^le, the necessity for this is doubtful. I 
shall return to this point again. 

* I have thus recommended that the slop-water sball 
run and soak away in open channels, protected by 
gratings if necessary, and my experience leads me to 
say that it will continue to soak away, eten in the 
severest frosts. This method has the following advan- 
tages i— 

* 1, Exposure to air,! sun, heat, cold and drying winds, 
whereby putrefaction is held in check and the escape of 
fotfl gases into houses rendered impossible. 

*2. The open channel is, as compared with a deep- 
lying sewer, inexpensive, and any derangement thereof 
becomes instantly manifest and is easily corrected. 

* 8. The surface channel allows the slop- water to flow 
on to a filter bed (should such be necessary) without the 
great expense of pumping machinery. 

^ It is commonly asserted that, as it is necessary to * 
arrange for the disposal of slop- water, it is bad economy 
not to include the excremental matters also, and carry 
everything underground in a system of sewers. I be- 
lieve that this doctrine is erroneous and is largely 
answerable for the insuperable difficulties which have 
arisen in every place without exception where it has 
bcfen tried. 

‘ In your town, where four-fifths of the houses are 
without water-closets, a slop-water scheme will com- 
plete the sanitation in over 80 per cent, of the houses, . 
and will relieve the remaining 20 per cent, of all except/ 
the water-closet waste, which constitutes about one- 
tenth of the domestic sewage of these houses. Thus, 
of the entoe liquid sewage, 98 per cent, will be 
disposed of by a slop-water system and <mly 2 per cent* 
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’ iir|l,r«emve ©nly »iiB«^lfenth of the aihotiot fomiprl;^ 
ran iato theoi, will need emptyhig me^ iiX' 
pllM^I&i ten timea. ‘ 

' \^^0ea»pcKw are'' hygienically qniw indefensible, bat fl 
the houEieholder be urwilling tb nee a “ dry closet ” he 
most nm Ms risk. I believe, however, that diy ^’^sett 
msa be Oonstructed so as to be folly equal to water^r^eta 
in the matter of convenience and decency, and ^ey ard 
always far safer hygienically than are watei-elosets. 
Water-closet waste consists of an average of three qr 
four ounces (say four) of fseces, half a pint of mrinefa 
square foot of paper, and three gallons <480 duid ounces, 
or 80 lb. weight) of water. The addition of water in-' 
creases the weight of matter to be dealt with 120 times, 
aq^^ increases the difficulty of dealing with it to an 
incalculable extent. When the four ounces of excrement 
are mixed with the whole of the slop-water (say 80 g^- 
lons) then the difficulties are ten times greater. at 
any future time water-closets should become general, Jt 
should strongly advise that their contents be dealt wilffi 
on a separate system, tinmixed with slop-water or town 
i^use. If this were done, it might be paid for by a tax 
on the water-closets, and there would be soqie chance bf < 
the waste succesefnlly, ^hich, as yet, has been| 
demo nowhere. If the slop-wateut bb dealt with by thd, 
" apthority,” it will be no great hardship for the laUd-^ 
ovmer who wishes to develop his land into a building, 
estate to sdt apart a portion of his land for the reception 
and treatment of the water-clos^ ^ste of the ho^bs 
erected on his knd.' 


' It may be neosssary to state th# I do not advoiedb 
the bringing ot dewater of the %trict to one ’ 
This would be a great mistake. Prodded there arb no' 
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piimping, it matters little bow many filter beds^you have 
or how wide apart they are. The number and situation 
will be determined by the local circumstances. 

' I think that if the sanitary authority deal with the 
slop-water of new houses that will be doing all that can 
reasonably be asked of them, and they will not jeopardise 
the prosperity of their district by any undue increase of 
rates. 

‘ I would remind your committee that in the south of 
London the development of some distriots is supposed to 
have been seriously checked by the burden of sanitary 
rates, which has become heavier than the average house- 
holder can bear. 

‘As to slop-filters (should they be necessary), 1 think 
it will be quite possible to combine the two operations of 
slop-filtering and gardening on one piece of land, pro- 
vided the land chosen is in such a situation as to allow 
of the slop-water being conveyed to it by gravitation 
only. Let me imagine a piece of ground measuring 170 
yards from east to west and 120 yards from north to 
south. This would contain 4 acres and 1,040 square 
yards. If this were surrounded by a ditch 2 feet wide, 
and if the plot were divided into four strips of an acre 
each by three similar ditches running from north to 
south, then we should have rather more than 4 acres of 
land surrounded and intersected by 940 yards of ditch 
2 feet in width. The earth removed from the ditch would 
be used to raise and strengthen the banks, and if we 
may take the available depth of the ditch at 18 inches, 
then the holding capacity of the entire ditch would 
amount to •6,460 cubic feet, or over 50,000 gallons, the 
amount of slop-water provided by some 2,000 persons. 

‘ Wherever slop- water flows, planting should be 
carried out methodically. The ditches in the garden 
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plots slu^li l?e stu^k on both siles irith shobti of ttie 
willow or privot, or such, ttee or shrub as may be snit- 
able to, "the soil and situation. These would serve to 
proteici and consolidate the banks, to absorb the moisture 
from the son, to hide the ditch, to purify the air abov^ 
it, to protect the garden ground from wind, and to pro- 
vide dead leaves (and ash from the clippings) which 
would holp to improve the fertility of the soil. 

‘ The recommendations I have made will involve no 
great* outlay of eapitab unless an opportiini|iy (^ccur 
of purchasing land on favourable terms, I advise that 
the work be carried out if possible without raising a 
loan.’ ! 



CHAPTER IX 

PERSONAL EXPERIENCES IN A COUNTRY TOWN • ’ 

In the winter of 1881-2 the writer purchased a house and 
about two acres of garden in the town of Andover. The 
^ house had been. for some time untenanted, and the garden 
was BO overgrown with weeds that the paths were scarcely 
recognisable. The house is situated in one of the most 
low-lying parts of the town, and is one of a type very- 
common in country towns, being entered directly from 
the street, while behind it is a garden as umbrageous and 
secluded as can be desired, running down to the hanks 
of a trout stream (the Anton). 

Our forefathers generally chose the valley rather 
than the hillside as a spot for building. Valleys ate 
fm^e and sheltered, and present no difficulties in the 
matter of water-supply, a most important point whew 
every gallon of water had to be raised by hand. A situa- 
tion on the banks of a stream, by |)ure rushing water, 
was one to be coveted. The river was a source of power, 
and Always used to drive a mill ; it was a source of 
food, ^ it was kept Wfll stocked with fish ; and it was a 
source of water which might safely be used for drinking' 
or pth^ pni^oses, and which brought fertility to the Sj^u. 
In the valley life can be snstainad at a lower cost than 
the hill, and hence its popularity. 

The ninetemith century in. Great Britain' has been 
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' tltuiekAd, and a veiy lAtg^ proportion have a giW 
iB«d« |re&lth t^an is sufficient to porehase the ndees- 
sarief of lif& We h^e, among other luxuries of the ag^ 
the great b|bn of water under pressure, which* eneMee 
persons to build houses in elevated positions, and which„ 
rightly used, should in time make the hill-top blossom as® 
lnX)y(ri«^tly as the valley. The right ase of this water* 
underpressure should be its application to the land rouir^ 
the house as it rups to waste after having served fo^ 
household purposes. It would then percolate into tb^ 
soil, conferring greatly increased fertility, and find its 
way to the valley again by natuml channels, and in doingj^ 
BO would be a source of danger to no one. Unfortunately 
tho water-pipe as it climbs the hill is always accompanied 
by its filthy companion, the sewer-pipe — that sanitary 
■ Satan which has brought ‘ death into the world and all 
our woe.’ Through this pipe the waste waters return to 
the valley, charged with every foul abommation.^ |[!llis 
waste water or sewage periodically floods ihe loir-iying 
situations, is a source of perennial offence and expense, 
apd finally so fouls the valley-stream that none dare drink 
of it. Thus, under existing circumstances, those who live 
on high ground get a minimum amount of,jgood from the ' 
water ■which is pumped up to tiipm, those who 
main in the valley get jS maximipn amount of hanH;^ au|l 
suffer financially from the depreciation of their pmpertyi'' 
This state of things must go on until it is made eom^' 
pulsory tipon Oach individual hous^lder or lat^bsphr 
to apply the waste waters to the land and return a (dear 
and clean effluent to the |niUio s^teams. The w|rite^^ 
Utopia is a {dao% wh£^ there ardf water-pipes and 
sewer-pipes, whmre every eottiige on A hillside hlfe WM&I ^ 
it m allotment auffipiexAJiO ^ ferti^^d ^ tmd ^to 
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tM Waste waters, which should. run clear as crystal in 
open channels, without needing so-called ventilation. 

In country places water under pressure was a rare 
luxury at the beginning of the prelent century. Water 
was pumped from a well on the premises, house-slops 
flowed in open channels to the nearest stream, and ex- 
cremental matters were deposited in a dry pit. The 
to'^fi of Andover at this time had open gutters running 
down either side of the street, crossed by little bridges 
* opposite the doors. With such an arrangement pollution 
of wells was not likely to occur, there is no record of any 
epidemic disease, and the river was full of fish. Every 
. house had ample curtilage, and most of the houses good 
gardens, for the town never having been a walled fortress, 
there had never been any necessity for overcrowding* 
With the introduction of the water-closet it is probable 
that the open gutters became unbearable, and it is 
certain that the old dry pits became converted into 
cesspools which endangered the purity of the well^. 
Between 1850 and 18(30 the open gutters were replace 
by underground drains. These underground i^wer- 
drains, unlike the open gutters, have to carry semi-solids 
as well as liquids. Blockages are necessarily frequent 
in low-lying places where the drains are of small calibre 
and the fall insufficient. This was (and is) particularly 
frequent in the street where the writer’s house is situated, 
and during heavy storms the sewage matter flowing 
from higher levels has occasionally been forced out 
of the drains and has been deposited in the street. 
This state of things necessarily depreciated the value of 
property in the street, and as it was whispered that the 
kitchen of the house which the writer purchased was 
occasionally flooded, it was not surprising that the sum 
ultimately accepted for the property was more than forty 
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Ai* l»kow &6 pljio# oligiiml|ymai][|^ t t^etw 
^ |}|b V 0 ||Aot Alfrlieii it was put up to ailction. Bofori 
,j^r#a»in|, tbs wtit^ satisfied himself by a eareful 
of the fioors that the house was not damp» 
^d soon*aftel purchasing he found by ocular demon- 
stration during a storm that the flooding of the kitchen* 
was caused by sewer-water rushing in through an un- 
tmpjged drmn. No better example could be found qt^ 
the depreciation of property in the valley by the filth 
flowing from higher situations. To move the^ kitciien 
sink and ciltt it off entirely from direct communication 
with the sewer was an easy matter. The house was 
soon let, and the writer retained about two-thirds of^ 
the garden in his own hands. This garden is situated^ 
bf the Eiver Anton, 189 ft. above Ordnance datum. 
To the north and east the ground rises gradually 
until at the distance of a mile or so an elevation of 
280 ft. is reached. It is bounded on the west by-the 
Ei^er Anton, on the north and east by a waH, and (^i the 
- ^south by a double row of cottages called ‘ Portland Place.'’ 

These cottages collectively form a little street leading 
to a private bridge over the Anton. They were owned 
by four or five different persons and‘ had been built at 
various times, the name of ‘ Portland * possibly indicating ^ 
nthat ^e Premiership of the Duke of Portland in 1807^ 
was the date of the chief part of them. Many pf these 
cottages" ought never to have been built, and collectively ' 


they had two radical faults ; (1) insufficient curtilage, an^ 
^ (2) no enfeance to the back premises except through the 
street door* In these days one hopes that no sanitary 
authority would allow such cottages tp be built. If there 
^be no way of removing filth except prough the parlour 
and front door, it is certain that the |vil day will be put 
and that the filth will be allowed m accumulate. ' ^he 
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collection of dirt and rubbish and the overloaded condition 
of some of the old privies in the back-yards of these 
cottages are better imagined than described. These 
privies had been dug years previously, and the majority 
of them were waterlogged, because in this particular posi- 
tion one cannot dig a hole three feet deep without coming 
to water. It is essential that a privy pit should be dry. 
Waterlogged privies, such as these were, assert themselves 
in a most unpleasant manner and make a large area 
round them the reverse of pleasant. In some of these 
privies the enterprising owner had fixed water-closets, but 
as there was scarcely any fall to the sewer in the street, 
and as old boots and bits of wood and oyster-shells myste- 
riously found their way into the pipes, the cottages with 
w.c.s were perhaps worse off than those with the more 
primitive arrangement. The back doors of these cot- 
tages were at various levels, and the cottages were 
divided into groups of three or four by walls. The slop- 
water was taken by two underground drains, one run- 
ning eastward to the sewer in the street and the other run- 
ning westward to a little stream the course of which is 
parallel to the Anton and a few yards from its left bank. 
The natural slope of the surface in this situation is 
from the street to the stream, the latter being nearly two 
feet lower than the former. This underground drain 
was provided with the usual gratings, which were a 
frequent cause of petty disputes, and the drain itself was 
generally blocked at some point, and was a perennial 
source of income to the neighbouring builder. Port- 
land Place consists of twenty-seven cottages and thre^ 
other tenelhents at its western end, which, having 
more curtilage, might be spoken of as villas. These 
need to be mentioned, because two of them at least were 
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provided with w.c.s which drained direct 1;he ‘ 
stream * of which mention has been made. i 

This * Portland Place ’ is close to the house which the 
writer purchased, and helped, it need not be said, to 
materiallykiepress its value. The original object of this 
purchase Was the garden, for amusement and the pro- 
duction of fruit and vegetables, and doubtless the pur- 
chaser was influenced also by a sort of sentimental regard 
for a spot which he had known all his life. Had this not 
been* the case he would probably have hesitated longer 
before buying a property which had so many sanitary 
drawbacks in its surroundings. 

Mention has been made of the Eiver Anton and the 
^ little stream ’ which runs parallel to it. This latter ‘ 
stream rises as a spring beneath a summer-house near 
the centre of the writer’s garden and joins the main stream 
of the Anton just below the first mill a few hundred yards 
lower down. This stream, which is only a foot or two in 
width, used to be a pretty little babbling brook. It 
received a quota of slop-water from Portland Place, but 
this was no annoyance whatever, as it caused only a 
passing turbidity. When, however, with what is called 
the ‘ advance of civilisation ’ two or three of the ‘ villas ’ 
at the west end of Portland Place adopted w.c.s, it will 
readily be conceived that the beauty of this little stream ^ 
vanished. It became filthy and malodorous. Then com- 
menced the covering in of the stream, in the belief, which 
is so prevalent in the present day, that evils which are 
hidden are thereby remedied. ? 

When streams of this kind are covered in it is certain 
that in course of time blockages will occur, and our 
little stream was no exception. It was covered in, in fact, 
and for the reasons given ; it got blocked, and with the 
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result that the garden I had purchased was improperly 
drained and the land more or less sour. 

It was evident that the only chance of making this 
garden at once pleasant and productive was to, get 
possession of the neighbouring cottages, and so to ob- 
tain complete command of the ‘little stream.’ Circum- 
stances proved favourable. The property came into the 
market, and the writer soon became the owner of all^.th^ 
pottages and villas which were essential (twenty-three in 
all). • 

The various steps in the improvement of this property 
have been as follows : — 

1. The demolition of the partition-walls between the 
back-yards of the cottages, and the provision of means of 

f access and egress to these back premises for the purpose 
of scavenging. 

2. The removal of nine w.c.s and the filling up of 
all the old privy pits, and the substitution for these of an 
arrangement of pails which might be used on the earth 
system. 

3. The removal of the underground slop-drain and its 
re|)lacement by an open gutter made of Staffordshire brick 
running from east to west — Le. taking the course of the 
natural slope of the ground. 

4. The opening up of the ‘ little stream ’ in every part 
of its course, and the removal of the blockages which had 
occurred in two or three places. 

This was followed by a permanent fall of tiSe level 
of the stream in the writer’s garden amounting to nine 
inches ! / 

5. The fli:ovidih| for the daily scavenging of tire 
cottages, 

The last measure has been the most important of all. 
A man was engaged to act as scavenger and under- 
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gard^per, whofle duty it kas be^ to re§?ov« the 
every morning and bury their contents Bapa:ficia%*> in 
the garden. For suck a plan to succeed it is essential Cbaf 
the remo^ls should be daily, and the miter has elsewhere 
altered fidly iiito the economic aspects of dcdly versus 
vaeehly removals. > 

^ The success of this plan has been complete. 

.]!. There is no accumulation of fsecal matter near the 
cottages. ‘ ‘ 

2. There is mo dangerous conveyance of such matter ^ 
for long distances either by pipe or any other means, and 
the land for burial being close at hand, the daily cleansing 
of these cottages is effected easily and quickly, the whole 
process not occupying more than an hour. For the’ 
success of this plan it is essential that the cottages* 
should be in close proximity to the land. They cannot 
be too close, while every yard of porterage adds to the 
expanse. 

8. All -nuisance has been absolutely stopped. ^The 
•cottages are kept clean, and the garden where the faecal 
matters are buried is not made in the least unpleasant. 
The material is placed immediately below the surface — 

it is just hidden by a layer of earth. The eye sees 
nothing and there is absolutely no odour. ^ fact, there . 
is very much less annoyance than is caused by ordinaryir 
dungings and mulchings. 

4. The ‘ sanitary arrangements ’ of the cottages being 
of the simplest, the incessant dribble of money for 3ie 
repair of * closets,’ traps, syphmi-bends, gullies, ventilator* 
pipes, &c., has ceased. 

6. The fertility and beauty of the garden have been 
enormously increased, and its value, which was depre- 
ciated by its filthy surroundings, has probably rather 
more than recovered. 
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it may be well to state that the garden produces all 
the ordinary fruits and vegetables in a state of perfection 
which is clearly above the average. The improvement 
in its fertility has been steady and gradual from the 
beginning. When first occupied by the writer it had 
been neglected for about two years, and, as has been 
stated, it was so overgrown with weeds that the paths 
were scarcely recognisable. 

The burning of the thick felt of weeds with which the 
ground was covered resulted in about a thousand bushels 
of ashes. To reduce this wilderness to a condition of 
decent tillage has necessarily taken time. Nothing, 
probably, has been of more assistance in this direction 
than the removal of the blockages in the ‘ little stream ’ 

^'^ and the consequent lowering of the level of the water. 
In the first year the garden was manured entirely with 
stable-dung, but since the acquisition of the cottages the 
only stable-dung which is allowed to come into the garden 
is a quantity sufficient to make a hot-bed in the spring. 

For twenty-two years the garden was receiving the 
daily scavenging of twenty cottages with an average popu- 
lation of at least one hundred persons. The area actually 
under cultivation amounts (exclusive of paths and 
grass) to about 1^ acre. Not only was the excremental 
matter from these cottages removed to the garden, but 
the ashes as well. On making a visit to one of the 
cottages one day the writer encountered an ash-heap 
close to the back door. The heap consisted of cinders, 
ashes, potato peelings and similar refuse, bits of paper, 
fish-bones, &c. The flies were buzzing over it, and it^ 
was distinctly malodorous. A woman who had be^en 
confined the day before was lying in the next house. 

‘ What do you do with your ashes ? ’ was the question 
asked. 
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* Oh, we sell them to Mr. So-and-feo (the" higgler), 
was the reply. 

^ What does he give you for them ? * 

‘ A penny a bushel.’ 

‘ So will I, and I will provide you with a bushel 
measure to store them in, and when the measure is full 
they shall be removed and you shall be credited with a 
penjay.’ This plan has answered well. The ashes when 
received are carefully riddled through a sieve, and the 
cinders go a goed way towards the maintenance of the 
greenhouse fire during the winter. The real ash is ap- 
plied to the land, and has a most beneficial effect not 
only by providing mineral manure, but also by improving 
the physical condition of the soil. It is often stated that 
while /wood ashes’ are good for the land, ‘coal ashes 
are of small value, the reason of this distinction being 
caused by the confusion in the mind of the public between 
cinders and ashes. Cinders are of no use whatever as 
manure, and only serve to hinder tillage. There is no- 
thing in coal ash which can do any harm and feiuch 
that will do good, especially in close soils, to which the 
gritty particles of coal ash give a certain porosity. 

I have said that this garden of 1^ acre was manured 
with the refuse of about one hundred persons for some 
years, and it may be stated that, proceeding methodically^ 
it took four years to go completely over the whole of the 
ground in cultivation. The observer was usually as- 
tonished at the small amount of excremental material 
which has to be dealt with, not more, usually, than will lie i 
in a furrow ten or twelve feet in length made in the 
ground with a spade. Directly it is deposited in the 
furrow it is lightly covered, and there is an end for ever 
of any offence or any danger. The first crop taken off 
the land is always a succulent green crop of the cabbage 
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find ihe plants are dibbled in on the third day after 
the deposii Ko other crops except cabbages seem to 
flourish in the fresh material, but the cabbages may be 
followed by potatoes, these by celery (planted bet^^^een 
the rows), the celery by peas or beans, and these again 
by parsnips or carrots, without any fresh manuring, and 
with a most abundant yield. There is no doubt that 
this excremental refuse confers a fertility upon the .soil 
which is not exhausted for years. I have been urged by 
'some practical gardeners, not to apply the material to the 
ground at once, but to store it in a heap with earth and 
ashes to allow it to ‘ ripen ’ before applying it. Those 
* Who give this advice have derived their experience from 
‘ night soil ’ from privy pits which has undergone a 
certain amount of desiccation by the draining away of 
' the fluid matter, and which is undoubtedly a most potent 
and dangerous manure when applied pure without pre- 
vious admixture with earth and exposure to the air. By 
immediate burial before ammoniacal decomposition sets 
in there is no danger of this kind, and one is sure that 
nothing is lost. Further, if excrement be left above ' 
ground, blowflies and other insects will deposit eggs in 
it, and then the gardener will complain that ‘ closet-earth 
brings grubs,’ but by immediate burial this drawback is 
avoided. Many practical gardeners who have seen the 
results of the plan of operations which has been described 
have admitted that the results could scarcely be better 
than they are. 

Not only vegetables but all the ordinary garden 
fruits are produced in high perfection. A large con-/ 
tribution is always sent to the local flower show, the 
object being not so much to show single specimens of 
this or that forced to unnatural dimensions, but to 
demonstrate that the garden will produce every kind of 




mA thlit sanitation may be bo^ oompleta. 
aiii ptofitafele. (See frontispiece,) 

It may be of interest if I state the amount which this 
garden ha| yielded since it was started in 1882. For the 
first year or so it was dependent upon stable manure, whieh^ 
cost about 58, a load. Between 1882 and. 1888, cottages^ 
were purchased until the full number of twenty was 
reached in the latter year. Two baskets per week oil 
vegetables and^ruit sent to London have been yalued at 
2s, 6d, each^ or 13/. per annum. In addition, fruit and 
vegetables have been marketed, and the following are the 
sums actusElly received, the land in cultivation, be it re- 


membered, being 1^ acre before 1899 and 1^ since that 
date. 


1888 





£ d. 

. 29 10 2 

1889 





. 27 15 8 

1890 





. 34 14 0 

1891 



. . 


. 29 11 11 

1892 





. 28 14 4i 

1893 





. 45 19 3 

1894 





. 50 0 0 

189S 





. 47 10 6 

1896 





. 67 6 10 

1897 





. 62 9 9 

1898 





. 71 19 6 

1899 





. 78 14 7 

1900 





. 91 2 11 

1901 





89 la 4 

1902 





. 58 4 9 


The most satisfactory part about these figures is their 
almost uninterrupted increase. . The great fall in 1902 
was caused by the destruction of fruit by the lat4 
frosts. 

The garden well stocked now with fruit trees of all, 
kinds, but, on the other hand,, no inconsiderable part of 
it is given up t6*flowcf borders, which give no pecuniary 
return# 
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I I have dwelt upon the Quality and variety of produce 
from this garden of little more than an acre manured 
with the excremental and other refuse of one hundred 
persons, because in this respect it is in contrast with 
a ^ sewage farm,’ which, as is well known, can be made 
to produce practically nothing but rye-grass and mangel. 
In the garden there is no excess of fluid with the manure, 
and the careful hand tillage brings about the aeratiop of 
the humus, and thus the nitrification of the organic 
matter is quickly produced. If one had k) deal with the 
same amount of excremental matter in the form of 
} sewage ’ it would be accompanied by a daily quota of 
1,000 or 1,500 gallons of water, a large proportion of 
which would have been previously boiled, and thus de- 
^ prived of its oxygen and other gases. Under such circum- 
stances proper tillage and nitrification is impossible, and 
the attempt to produce any crop other than rye-grass is 
labour in vain. 

The following extract taken from Morse’s ^ Japanese 
Homes and their Surroundings ’ (London, Sampson Low 
& Co., 1886) cannot fail to be of interest : — 

‘ It would be an affectation of false delicacy were no 
allusion to be made to the privy which in the Japanese 
house often receives a share of the artistic workman’s 
attention. From its position in the house, and especially 
in the public house, it is often a source of great dis- 
comfort. In the better class of private houses in Japan, 
however, there is less annoyance and infinitely less 
danger from this source than is experienced in many 
houses of the wealthy in our great cities. In the country/ 
the privy is usually a little box-like affair removed from 
the house, the entrance closed half-way up by a swing 
door. In the city house of the better class it is at one 
corner of the house, usually at the end of the verandah. 
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and sometimes thet'e are two at diagonal cJdtairs. Av 
curious superstition among many is attached to the 
position of the privy in its relation to the house — a trace 
probahly of |il;e Chinese FungshuL The privy generally 
has two compartments — the first one having a wooden 
or porcelain urinal ; the latter form being called asa- 
gaoway as it is supposed to resemble the flower of the 
morjiing glory — the word literally meaning morning face. 
The Wooden ones are often filled with branches of spruce,’ 
which are frequently replenished. The inner compart- 
ment has a rectangular opening cut in the floor, and in 
the better class of privies this is provided with a cover 
having a long wooden handle. The woodwork about 
this opening is sometimes lacquered. Straw sandals or* 
wooden clogs are often provided to be worn in this place. 

‘ The interior of these apartments is usually simple, 
though sometimes presenting marvels of cabinet work. 
Much skill and taste are often displayed in the approaches 
and exterior finish of these places. . . , The receptacle 
in the privy consists of a half of an oil-barrel, or a large 
.earthen ves^l sunk in the ground, with convenient 
access to it from the outside. This is emptied every few 
days by men who have their regular routes ; and as an 
illustration of the value of this material for agricultural 
purposes, I was told that in Hiroshima in the renting o| 
the poorer tenement houses, if three persons occupied a 
room together the sewage paid the rent of one, and if 
five occupied the same room no rent was charged ! Indeed, 
the immense value and importance of this material is sfa 
great to the Japanese farmer, who depends entirely upon 
it for the enrichment of his soil, that in the country 
personal conveniences for travellers are always arranged 
by the side of the road in the shape of buckets or half- 
barrels sunk in the ground. 
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^ fudging by our standards of modesty^ in regard to 
these matters there would appear to be no evidence oi 
delicacy among the Japanese respecting them ; or, to be 
more just, perhaps I should say that there is among 
them no affectation of false modesty—a feeling which 
seems to have developed among the English-speaking 
people more exclusively, and among some of them to 
such ridiculous heights of absurdity as often to be fraqght 
with grave consequences. But among the Japanese it 
Ivould seem as if the publicity given by th^m to the collec- 
tion of this important fertiliser had dulled all sensitiveness 
on their part, if it ever existed, concerning this matter. 
Indeed, privacy in this matter is impossible, when it is 
considered that in cities — as in Tokio, for example— of 
j nearly a million of inhabitants this material is carried 
off daily to the farms outside, the vessels in which it is 
conveyed being long cylindrical buckets borne by men 
and horses. If sensitive persons are offended by these 
conditions, they must admit that the secret of sewage 
disposal has been effectually solved by the Japanese for 
centuries, so that nothing goes to waste. And of equal 
importance, too, is it that of that class of diseases which 
scourge our communities as a result of our ineffectual 
efforts in disposing of sewage, the Japanese know but 
little. In the country there are no deep vaults with long 
accumulations contaminating the ground, or underground 
pipes conducting sewage to shallow bays and inlets, there 
to fester and vitiate the air and spread sickness and 
death. 

‘ On the other hand, it must be admitted* that their / 
water-supply m very seriously affected by this sewage 
being washed into rivers and wells from the rice-fields 
where it is deposited ; and the scourge of cholera, which 
almost yearly spreads its desolating shadow over many 



towns, Is dae W t^eC »hnoeit 'iuM'^ks^^ 
^«faltiv^tiOB of the land by wrigation methods ; ' ahd |hii 
cotfseqTieal distribution of the sewage by th^se surface 
avenues reMeys it impossible to protect the water-supply 
frcjpi ccmtamiulition.’ ^ 

A word of caution needs to be uttered as to the great 
harmfulness of antiseptics from the agricultural point of 
vie^. Speaking broadly, it may be stated that any^ 
organic matter which has been mixed with chemical 
antiseptics or disinfectants becomes sterile and poisonous 
to plant life. In ‘ town sewage ’ there is always great 
danger to agriculture from the admixture of antiseptics, 
and the danger is not always to be avoided even when 
the ‘ pail system ’ is employed. 

A town surveyor was recently contending with the 
writer that fresh excrement was not a good manure, and 
in support of this he instanced a failure on his part 
tor grow mangel. The first year, he said, scarcely a seed 
sprouted, and even in the second year the crop was very 
stunted and miserable. ^ 

As, however, I elicited the fact that his material was 
mixed with a preparation of carbolic acid, the failure of 
his agriculture is not surprising. 

If daily removal be resorted to, the admixture of anti-^^ 
septics is unnecessary, and it cannot be too strongly in-"' 
sisted upon that any such mixtdre of antiseptics witn 
manurial matters is fatal to any scheme for their utilisa- 
tion. 

In 1894 there were rumours of cholera, and VariopI > 
schemes for disinfection were put forward in the public 

^ The italics are not in the original, and are used by the author 
dxi^ attention to the well-known fa^ that rice-helds are fzei|uenUy 
flooded, and that thei^ areneoessarily dangers connected with tlie use of 
excrement in rice cultivation which do not oj^tain in pie case of crojj^ 
which re(|uire a fairly dry soil* ' 
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prei^l%nd elsewhere ; it may not therefore be amiss td^ 
say a few words on the subject. 

In dealing with all organic refuse we ought always 
to have before our eyes those processes which we may 
call ‘natural,’ whereby the organic matter is nitrified 
and transformed, and we should be careful to do nothing to 
hinder such processes. The admixture of organic refuse 
with antiseptics (whether salts of mercury or tar deriva- 
tives) hinders its ultimate dissolution by killing the 
itnicrobes in the soil and in the organic matter itself. 
The admission of these antiseptics into sewers or cess- 
pools renders the whole of the material in the cesspool 
or sewer a dangerous application for agricultural pur- 
poses. These antiseptic bodies, when used for disinfect- 
ing excremental matters, are often applied hastily, and 
there is no attempt to thoroughly mix the antiseptic 
with the material to be disinfected. These two are 
never u.llowed to remain long in contact, but the handle 
is pulled and away it goes to be diluted instantly to a 
degree which probably extinguishes its antiseptic power. 
Many of the antiseptic bodies (notably the mercurial 
salts) have the power of coagulating albumen, and it must 
be a question as to whether this action may not have 
occasionally a preservative effect on noxious microbes by 
causing spores to be hermetically sealed, as it were, in a 
case of coagulated albumen. If this be so, it is conceiv- 
able that antiseptics clumsily and perfunctorily used 
may actually preserve an infective particle. They will 
most certainly arrest the process of nitrification and 
dissolution in the earth whereby the noxious microbe is / 
probably destK)yed for ever. 

The writer’s opinion is that, if infective material be 
buried in the earth (without admixture with water or 
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hardly donceivabl© %at any*haim cam 
restdt, and all evidence tends to show that the living 
humus will effectively protect the wells from infection 
(if these be properly made) by completely arresting the 
passage of microbes. The fact that chemical antiseptics 
often coagulate albuminous fluids, and are certainly fatal 
to the biological processes in the soil, is one which must 
be pver before the mind. 

The safest disinfectant is heat, and it is the only one 
which, practically speaking, is always at hand. On the 
occurrence of a case of cholera in a rural district, I think 
the safest course would be to superficially bury all the 
excreta of the patient, and then -wash the vessels and 
clothing in water gradually brought to the boiling-point, 
which water should ultimately be thrown upon the 
surface of the soil. The clothing and infected linen 
should be placed in a washing ‘ copper ’ with cold water 
and soda, and allowed to soak until the albuminous 
stains have been dissolved. The copper fire should be 
then lighted and the contents thoroughly boiled!* To 
burn good linen because a cholera patient has used it 
seems to be at once needless and silly. In times of 
infective disease, the washing copper, intelligently used, 
is the best antiseptic, and the cheapest, because in this 
way the first stage of the laundry work is accomplished^ 
and there is no bill for poisonous chemicals. Infected 
clothing should not be mixed with salts of mercury or 
carbolic acid, because the albuminous matter (blood, (fee.) 
is thereby coagulated, and the proper cleansing of th^ 
clothes in the laundry is interfered with. Neither 
should linen be plunged into boiling water for the same 
reason, but, as advised, it should be allowed to soak for 
some hours in cold water and soda, whereby the albu- 
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DiinouB stains dissolved^ and then be gradually 
^ boiled. If the actual boiling of the excreta of cholera 
patients could be arranged before being allowed to flow 
into the sewer, no more effectual process of disinfection 
could be conceived, although, without special precautions, 
such process would be necessarily offensive. 

We constantly hear in the present day of the dangers 
arising from a ‘ foul soil,’ and there are those who attri- 
bute many of the evils which come upon us in the form 
of disease to foulness of the soil. c 

It cannot be too strenuously asserted that there is 
only one sure and certain way of keeping the ground 
sweet — viz. by tillage, aeration, and cultivation of it. To 
pour antiseptics upon it, or to cover it with concrete, is 
no cure. These methods 

will but skin and film the ulcerous place, 

Whilst rank corruption, mining all within, 

Infects unseen. 


If the soil be tilled, so that it brings forth trees or 
herbage with green leaves, the air will be freshened and 
purified by the oxygen given off by the leaves, and the 
soil itself will be cleansed from all impurities. It is a 
common mistake to bury offensive things too deeply. If 
organic matter be buried in the barren subsoil instead of 
the living earth of the upper strata, nitrification will be 
delayed, and the possibility of contamination of the 
neighbouring wells will be greater than when such 
material is buried superficially, and within reach of the 
husbandman’s tillage. 

In the burial of the dead the mistake has been madb 
not only of hindering the dissolution of the body by every 
means that ignorance, superstition, and self-interest can 
suggest, but also by the fashion of burying too deeply* 
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fiioi4# be !t4ii ^ ia. the, hti^ns ^tnl ' ]|4 

b 7 |« moimd of e«rth, 'which in all cases sho#^ 
li |iii}ted with shnibs and kees snitable for the soi£», 
If this be jlone, ^t is hardly conceivable that any poison* 
pns or otl^r or^ism can find its way to the wells. ' 



CHAPTEB X 

PEBSONAL EXPERIENCES AS TO WATER-SUPPLY 

' C 

The water-supply of the writer’s cottages is worthy of 
more than passing mention. 

The house, gardm, and cottages, as was’stated in the 
previous chapter, are close to and only a very few feet 
above the level of the river Anton, and running parallel 
to the Anton is a tiny rivulet which may be called the 
‘ little stream.’ Those who have not seen them can 
hardly imagine the beauty of the Hampshire trout 
streams, with the rippling of clear sparkling water over 
waving weed and bright patches of gravel where the 
trout lie. Unfortunately there is no truer proverb than 
that ‘ familiarity breeds contempt,’ and it certainly is 
true that the dwellers by the banks of the Anton, far from 
worshipping the river or even treating it with decency, 
seem to make every attempt to spoil its beauty and heap 
upon it every indignity. It is instructive on a bright 
summer’s day to lean over the side of a boat and peer 
into the recesses in the bed of the Anton at points where 
the gardens of villas or cottages reach its banks. It 
is then that one realises what a pauperising thing is^ 
running stream to those who are lazy and ignorant, how 
urgently our rivers stand in need of care, and how fhtile 
is the Pollution of Eivers Act ! 

In the bed of the Anton one may sed, by peering to 
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the bottom, an old kitcben rangb, old iron Tmclets and 
p^ila innumerable, hoop iron, gas-pipe, bits of wire 
i)tetting, old boots and shoes, broken bottles, crockery, 
old meat tins, the ribs of an umbrella, oyster- shells, and, 
in short, Iverjr conceivable kind of house-refuse. One 
only sees at the bottom a very small part of what is 
thrown into the river, the greater part having floated 
away down stream. The riparian owner or occupier 
keeps no dust-bin and he has no rubbish heai>. He is 
absolutely ignoi>ant of the right use of refuse, and throws 
everything into the river — dust, weeds, lawn-mowings, 
dead leaves, parings and trimmings of vegetables, prun- 
ings of trees, old gooseberry bushes, and finally his old 
garden tools and water-cans. 

Under such conditions a river soon gets foul. The 
rubbish dams back the mud and it becomes difficult to 
keep the bed of the river clean. The weeds grow, and 
the beauty and utility of the stream are both reduced, 
while the thoughtless people who cause these obstructions 
are being deprived of material every scrap of which 
should be turned to profitable account. Bathing in such 
a river becomes unpleasant and dangerous, and boating, 
from the accumulation of weed, is no longer a pleasure. 
The trout cease to spawn when they can find no clear: 
gravel for the purpose, and the millers complain tha% 
their head of water is seriously diminished. 

‘ What are you going to do with that ? ’ I said one 
day to a helper in the garden who was making for the 
river bank with a basket of weeds and rubbish in his 
hand. 

* Chuck it in the river, sir,' was the reply. 

‘ What would you do with it if there were no river ? ^ 
was my next question, and this brought the man to hia 
Senses ; and from that time I believe not a single weed or 

% % 
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my other refuse has been thrown from my garden into 
the Anton. The gardener carefully returns all rubbish to 
the soil eithel* in the form of ‘ humus ’ or ash, because be 
recognises that low-lying gardens are much in need of 
replenishment, and that if everything be taken off hie 
land and be thrown into the river the level of the j3oil 
' will ultimately sink. 

Is a running stream of no use to the agriculturist ? 
Eiver-mud is most certainly a valuable addition te fight 
soils, especially those on the chalk, bwt before being 
applied to the land it should be allowed to ‘ ripen ’ in 
a heap with other rubbish. Applied direct it will choke 
the pores of the soil and do mischief. Again, is river- 
weed of no use as a manure ? In Cornwall seaweed is 
rightly regarded as a most valuable manure, and it is 
certain that river-weed must have a similar though in- 
ferior value, and would do nothing but good to the light 
chalk soils of Hampshire. 

At present a running stream is a pauperising medium 
to those who dwell upon its banks, instead of being pf 
distinct value not only as a source of w'ater and fish, but 
also of mud and weed suitable for putting on the land. 

The recognition of the utility of a river by the 
agriculturist seems to be the surest road to its proper 
conservancy. 

The above digression has been made to show the 
utter disregard of the average riparian for the purity of 
his stream. The smaller the stream, the less regard is 
had for it, and, as has been previously stated, the little 
stream running parallel to the Anton was utilised to, 
receive the contoits of w.c.s and house-slops until it be- 
eam,e a writable nuisance, was in great part covered fii, 
got blocked, and ceased to act as an efficient drain for 
^e land. The history of this rivulet was, in short, that 
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^ick,i8*Qomw<Mi to nearly aH. tlie riviSletl^iu* %e 
"eoiintey. • 

* Tke surface wells for tli© supply of the cottages were, 
close to tl^ back doors, and being only a few f^t deep it 
was customary to dip water out of them. The dipping 
utensils might be anything which was handiest, and 
might be clean or otherwise. The parapets of the wells 
were of wood (in places rotten) and only a few inches high^ 
and the paving round them was a rough pitching of the 
worst description, generally sodden. An underground 
slop-drain, often blocked (the gratings of which had that 
odour which is called ‘faint ’), ran within a few inches of 
the wells, and finally the steyning*or brick lining of the 
wells was very deficient. ^ 

Under the circumstances it appeared to the writer 
that it was incumbent upon him to ‘ lay on ’ water from 
the works of the Andover Water Company, which have 
since (as is the fashion of the day) been bought by flie 
municipality and paid for by a bill on posterity, This 
water comes froin a well about 90 ft. deep in the ch^lk, 
and had been pronounced of good quality. There might 
be fissures in this chalk well through which sewer or cess- 
pool water might gain access to it, and the water might , 
be contaminated by leakage from a sewer en route (no„ 
one could speak with certainty .on this point), but thf' 
laying on of the municipal water relieved one of responsir 
bility, and this probably was the chief reason for this 
course of action. 

It has been mentioned how all the w.c.s were re- 
moved and how underground drains were replaced by 
open gutters, and there can be no doubt that the 
wholesomeness* of the cottages has been enormously 
improved thereby.' There’ is no excre- 

mental matter in the * little stream IjXwhich receives only 
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house-slops), and there are no longer gratings emitting 
faint or foul odours at the back doors of the cottages. 

It is often stated that as house-slops have to be got 
rid of, and as house-slops are very foul-smelling, it is the 
best course to construct an underground drain for their 
reception and allow it to cany off excremental matters 
as well. This is one of the chief arguments in favour of 
a comprehensive water-carried system. But there 
be no doubt that the admission of excremental matters 
ib the main cause of all the difficulties ofrthe ‘ drainage ’ 
question, because when excremental matters are mixed 
with slops the mixture is so abhorrent to our senses that 
it must be covered up^ fend it is put underground in closed 
channels instead of being delivered upon the surface of 
^the soil, in accordance with those true scientific principles 
which should guide us in these matters. 

Now, as soon as all access of faecal matter to the ‘little 
stream * was stopped it became possible to open it in its 
entire length, to get rid of the accumulations of mud, 
and, as has been mentioned, to restore the proper drainage 
of the land under cultivation. The stream being open, 
any accidental arrest of the current is seen instantly and 
removed at once. 

The stream receives the house-slops of twenty-three 
tenements, and I can state emphatically that this causes 
practically no annoyance. When a wash-tub is emptied 
there is a passing turbidity of the water, which quickly 
clears again, and there is an end of the matter. It would 
be perfectly easy to filter these slops through a bed of 
earth before allowing them to run into the stream, but 
they cause so little trouble or annoyance that I have not 
thought it necessary to do so as yet. It must be borne 
in mind that house-slops have been to a large extent 
boiled either in copking or washing processes, and are 
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therefore mainly sterile 'and far less^ liMy %b (fcntain 
noxious germs than are toremental matters. Their 
admissioif to a stream is not probably fraught with any . 
danger to tl^ riparians lower down. This stream is kept * 
absolutely free from accumulation by ducks, which are 
allowed to work in it, and are most useful in stirring the 
bottom and keeping it bright. Ducks are very useful as 
scavengers. Although the house-slops which flow into* 
this stream are as nothing when compared with the faecal 
matter which formerly flowed into it, I am nevertheless 
of opinion that the sanitary authority should insist upon 
these slops passing through some filtering medium before 
being admitted to a public watercourse. Personally I 
should rejoice to receive such an order, because it would 
mean that the authority had been roused to a sense of its 
duty as to the protection of its natural water-supplies. 
Public authorities are ready to spend large sums of 
(borrowed) money on waterworks, but seldom show the 
least desire to really protect the purity of streamy and 
rivers. As a matter of fact, the town river has not been 
‘ dragged ' for years, although this is a necessary process 
which has to be undergone by every stream which, like 
the Anton, is dammed at intervals by mills. 

Thus far it will be observed the measmes taken for 
the sanitary improvements of this small property havef 
been (1) the abolition of all w.c.s and privy pits ; (2) the 
daily committal of all excremental refuse to the earth ,* 
( 3 ) the replacing of underground slop-drains by open , 
gutters ; and ( 4 ) the opening up of the ‘ little stream ' 
and the removal of blockages. 

The weak point in all these arrangements, which 
seemed like a standing reproach, was Ijhis, that, although 
the property was on the very brink a spiarkling river 
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irfilcli eame welling out of the chalk hills, it was never- 
theless advisable not to drink the local water but to obr 
tain a supply from the water company. The shallow dip- 
wells close to the cottage doors were obviously so liable 
to contamination that, in spite of the repeated assurance 
of its being ‘ beautiful water,' common prudence made it 

E ‘ " rative to get a supply from another source, and the 
ng on ’ of the municipal water was the safest^and 
est plan. 

The reader will scarcely need to be i^minded that to 
‘ lay on ' water costs money, that the sum paid as ‘ water- 
rate ' is not inconsiderable, that it has to be paid in the 
case of cottages by the landlord, and that it is not always 
easy to raise the rent in proportion. Again, cottages 
cannot be too simple in construction, and all sanitary 
fittings, including pipes, taps, &c., which are sure to 
be in constant need of repair, add to those expenses 
which the owner is bound to incur, whether he recover 
them or not from the tenant. 

We all need to be reminded that if we, by ignorance 
or carelessness, foul the water which is beneath Our feet, 
and have to bring water from a distance, the cost of 
living is thereby increased, rent must be higher, and less 
of the wages will be able to be spent in food, clothing, or 
luxuries, and that it is a most unthrifty arrangement 
for dwellers in a place where the potentialities of pure 
water are infinite to wilfully foul this water, and go to 
another source a mile distant, and 90 feet below the sur- 
face. The sum paid for water for the cottages was 8 per 
cent, of the gross rental in 1894, and the sum paid for 
rates and taxes was 14 per cent, of the gross rental. 
Since that date the municipality has purchased the water- 
works and has lowered the charge to 6 per cent, at the 
expense of the district rate, which has risen considerably. 
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ate 'umver^lly Mgatded'li 
laod^i dayai as dangerous*^ Purees for water, and thwe 
can- doubt that they are often contaouziated, and' 
have1)eeu a h^equent cause of sickness. 

iH<M)rt4^j9 thby been contaminated ? The answer 
to eertain and most important. They have 

^mij^6<§en contaminated by direct inflow of filth b^ota 
Ine. surface of the ground in which they are dug, o» 
by the leakage of cesspools or sewers direct into the 
weir, through fissures in the soil and defect con- 
struction. 

The cause of the fouling of shallow wells is universally 
found in a neighbouring cesspool or sewer, in a collection 
of filth which has been mixed with water, and has been' 
put into the barren subsoil, instead of being thrown upon 
the surface, to be dealt with by the fresh air and the 
living earth. 

Since the adoption of subterraneous sewage methods, 
the fouling of the surface wells has beconm so common 
that it is now the fashion to condemn them. The welk 
have already had, so to say, to give way to the sewer. It 
has been the repetition of the wolf and the lamb of 
JEsop’s fable— the sewer fouls the well, and therefore the » 
well is abolished. This may be practical, but it is nojt 
logical or thrifty. p" 

If the subterraneous collections of filth were abolished, 
and if our surface wells were properly constructed," we 
might drink of them with perfect safety ; for it is wdl 
known that the filtration of water through a few feek ht 
earth deprives it of organic matter with a completenws 
which is almost absolute. 

I determined to try the experiment of making a 
shallow well in the centre of my oufu gard«a — a garden, 
be it remembered, which is rath^ |i4^1y manured with 
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% human excrement. (A full description of this well will 
be found at p. 263 et seq.) 

If filthy water were put upon the surface of the 
ground, all wells, deep or shallow, which were properly 
protected from surface drainage would be safe. If there 
be sewers or cesspools in the neighbourhood of a well, 
|uch well cannot be safe, be it shallow or deep. It 
’^icannot be too strongly insisted upon that the fouling 
, of wells is due entirely to our unscientific methods of 
treating filth. • * 

‘ The only difficulty which has been experienced with 
the author’s well is to keep insects out of it ; spiders, 
wood-lice, earwigs &c.‘ finding their way beneath the 
crevices of the lid, and this in spite of tarring the inside. 
‘This invasion by a few insects is unimportant from a 
sanitary point of view, but it obviously interferes with 
the value of any bacteriological examination. I am un- 
willing to seal the well up, because thereby I should lose 
the power of examination and inspection. 

In conversation with Sir E. IVankland I explained 
the circumstances of this well to him, and he most kindly 
offered to make a chemical examination. I need hardly 
say that I accepted this kind offer, and accordingly, in 
April 1892, 1 sent a sample of water to him, and in due 
course received his analysis and report. 

The latter was as follows : — 

‘ This water contains a large amount of saline matters 
in solution and is very hard. 

‘ It is organically very pure ’ (the italics are my own), 

‘ but it exhibits strong evidence of having been in contact 
with animal i&atter (previous animal contamination), 
and would on this account be condemned for dietetic 
use.’ 

This letter was accompanied by a printed circular, of 
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which it; ifi necessary to give one paragraph/ t&t the 
reader , may fully comprehend the whole question : — 

‘The column headed “Previous Sewage or Animal 
Contamination ” in the accompanying analytical table ex- 
presses, in terms of average London sewage, the amount,, 
of animal matter with which 100,000 lb. of such water 
was, at some time or other, contaminated. Thus 
100,000 lb. of the water of a shallow well at Andover 
had been polluted with an amount of animal matter equal 
to that contained in 5,100 lb. of average London eewage* 
So far as chemical analysis can show, the whole of this 
animal matter had been oxidised and converted into 
mineral and innocuous compounds at the time the 
analysis was made ; there is, however, always a risk lest 
some portion (not detectable by chemical or microscopical 
analysis) of the noxious constituents of the original 
animal matters should have escaped that decomposition 
which has resolved the remainder into innocuous mineral 
compounds. But this evidence of previous contamination 
implies much more risk, when it occurs in water Wm 
rivers and shallow wells, than when it is met with in the 
water of deep wells or of deep-seated springs.’ 

That the water was organically very pure was highly 
satisfactory, and its condemnation for dietetic purposes . 
no more than was to be expected, and Sir E. Frankland^v 
clearly could not avoid condemmng such water taken, as 
he had been informed, from a shallow well in the centre 
of a garden which received large quantities of human 
excrement. 

From the above document, however, it is clear that 
the well was condemned on account of its shallowness 
and situation, and not on the merits of the analysis. It 
is the almost invariable, custom of analysts to condemn 
such water, but, nevertheless, I should have no l^esitation 
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’ iH; dsing tbe water of this particular well, (1) because it is 
easy of complete inspection, (2) because there is neitlwr 
sewer nor cesspool within reach of it, and (8) because 
the water is bright and ' palatable and is pronounced as 
organically very pure.’ 

For the purposes of the argument three analyses 
made by Sir E. Frankland have been placed in juxta- 
*'position. 

The first is that of water taken from, a deep well 
belonging to the Kent Water Company. • 

The second is from the shallow well in the author’s 
garden at Andover. 

The third is frorrf the deep well formerly belonging 
to the water company at Andover. 

\ The first of these waters is praised for its excellent 
quality and very high degree of organic purity ; the 
second, though ‘ organically very pure,’ is condemned as 
unfit for dietetic use ; while the third is of ‘ excellent 
quality for dietetic purposes,’ and ‘ well suited for the 
supply of a town.’ 

A close examination of the figures shows that the 
third water is probably the best, notwithstanding its 
‘ slight turbidity ’ and its relatively larger amounts of 
organic carbon and organic nitrogen. The other two 
waters (the deep Kent and shallow Andover) are not at 
all unlike in composition^ and examination of the figures 
only would render it difficult to say which was the better. 

This term, ‘ previous sewage or animal contamina- 
tion,’ seems to me rather a misleading one (not to say 
terrifying). The surface of the earth is the common 
receptacle of dead organic matter of all kinds, and r((ih 
passing through the upper layers of the soil must dissolve 
the nitrates which are formed in these upper layers and 
carry &em through to the deeper ones. For the purpose 
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* ‘Excellent quality for dietetic use.* ‘Especially distinguished for its very high 
degree of organic purity.* (Report to Reglstrar.Q-eneral, June 30, 1893.) 

* This figure is not giivea by Sir E. Prankland, but has been calculate by the Author 
from the amount of N. os nitrates and nitrites. 

* * Clear, Organically very pure, but it exhibits strong evidence of having been in 
contact with animal matter (previous animal contamination), and would on this account 
be condemned as unfit for dietetic use.’ (Letter to the Author, May 13, 1892.) 

* * Slightly turbid, wholesome, palatable, and of excellent quality for dietetic piirpOies. 
As it is derived from a deep w’ell, the evidence of previous animal contamination wldeh 
it exhibits may be safely disregarded. The hardness is rather less tlian that l^ phalk 
waters generally. It is well suited for the supply of a town,’ (Letter to the Secmaiy of 
Andover Water Company, June 12, 1876.) 


ol converting organic matters into nitrates the first few 
inches of the soil (owing to the access of air and, a 
plentiful supply of microbes) is of more value than all i 
the rest, and if filthy water escape the action of thef 
upper layers it may travel for any distance without* 
being nitrified. V" 

The nitrifying power of the soil Increases appttrenify 
with oultivlition, and there is good reason to believe thsl- 
the nitrifying ^wer of humus is proportioned to the 
degree of high cultivation to which it is brought. If,i; 
however, filthy watgr be allowed to ^ape the action of ' 
the upper actively nitrifying layers, ^d be conducted by ^ 
pipes beyond tbe reach of th^, a|^ii| the, nnscieiil^O ; 
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custom of to-day, it is very doubtful if proper nitrifi- 
cation is ever attained. The nitrates in solution eho^ 
that organic matter has been nitrified and rendered 
harmless, and it is diflScult to understand why they 
should be a sign of danger in shallow wells and lose 
such significance in deeper wells, notwithstanding the 
, fact that the deeper layers of- the earth have but little 
* action on organic matter. If dangerous filthy water .has 
managed to leak five feet through the earth without 
'undergoing any nitrification, it would experience no 
difficulty in trickling in the same condition for the next 
600 or 1,000 feet, and the deeper it gets, the less likeli- 
hood is there of nitrification taking place. 

While, undoubtedly, we want evidence of present 
^ sewage contamination, it is difficult to see the bearing 
upon dietetic value of previous sewage contamination. 
The fact that saltpetre owes its origin to the fermenta- 
tions of a dung-heap in no way affects its wholesome- 
ness. 

The water of my Andover garden well was subjected 
to analysis for the Eoyal Commission on Sewage Disposal 
in 1902. This analysis was identical with Frankland’s. 
There were no nitrites, showing that the oxidation of 
organic matter was complete. 

To go back to the lesson which is taught by this gar- 
den at Andover. The excrement of over 100 people is 
buried daily in little more than an acre of ground, with 
horticultural results distinctly above the average. The 
slop-water runs in open gutters to an open stream ; there 
is not a single underground sewer-pipe, drainage-pipe, 
cesspool upon the premises. A shallow well sunk in ^he 
centre of the garden yields water which is ‘ organically 
very pure,’ and which, personally, I should not fear to 
use for dietetic purposes. 
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^ He^'e have tlie complete circle of change^llie right ' 
use of refuse leading to the profitable V^duction of food 
mthont^causing any danger to the water. In low-lying 
villages the best source of water is probably to be found 
ixi properly instructed surface wells, provided there be 
no sewers or cesspools, and slops run in open channels 
on the surface of the ground, and, of course, away from J 
the well^. . 

'Tn the ‘ Annual Summary of Births, Deaths, and ? 
Causes of Death in London and other Great Towns, 
1893,’ Sir E. t^rankland makes some most interesting 
remarks on the condition of the London water-supply. 
Sir E. Frankland’s observations* in 1893 are strongly 
confirmatory of analogous observations made in Germany 
(by Koch and others) and, in America (by the Massa- 
chusetts Board of Health), that the purification of foul 
liquids by filtration is a biological process and not a 
merely mechanical process. Sir E. Frankland’s bacterio- 
logical observations show that a cubic centimetre of 
Thames water before filtration contains (on an airerage 
for the year) some 5,000 microbes ; the maxima occurring 
in February and October, when the river was in flood, 
when the number exceeded 13,000. Downward filtration 
through sand removed, on an average, 98 per cent, of 
the contained microbes, so that the water delivered to th<^ 
houses was in a condition of considerable bacterial purity. 

Sir E. Frankland adopts unreservedly the views put 
forward by Koch that the bacterial efficiency of sand- 
filtration depends, to a very large extent, upon the forma- 
tion of a thin film upon the surface of the sand, derived 
from subsidence of suspended particles in the raw water 
supplied to the filters. This film forms a nidus for, and 
becomes thickly populated with, microbes Which,, in all 
probability, aid materially in the purification of the water 
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^ewed 1 m seldom as pos^le, cons^tent vith ibe' 
passage of sufSejetit water through the filter. N«pfilt«w'^ 
and thoroughly washed filters' are very ineffective ior a 
considerable time. ' * r ' 

Further, the efficiency of sand-filtration does not scaJa 
,iio depend upon the thici^ess of the sand-filters. ,Watef' 
'which had passed through filters a little over tw0 fMt.k) 
thickness was as free from bacteria as that '#hich had 
passed through filters of twice the thickness. It seems, 
important, however, that the rate of filtration should be 
Uniform and that the maximum rate should not exceed 
four inches or about ipvo gallons per, hour per square 
foot of surface. 

The fact that the purification of water is effected by 
a living film on the top of the filters is calculated to 
impress one with the potency, to this end, of the ‘ livipg 
earth’ with which we are fortunately on all sides sur-' 
rounded, and must cause us to reconsider the value of 
surface wells, provided these be properly protected from 
smface contamination. 

During the year 1893, the Southwark Water Company 
drew some of its supply ‘ from the gravel flanking the 
Thames near the company’s works at Hampton,’ and the 
result of the bacterioscopic examination of this water by 
Sir E. Frankland is most interesting. In February 1893, 
when the raw Thames water contained 18,947 microbes 
per C.C., the water pumped from the gravel contained 
only twenty microbes per c.e. On the 4th of February 
three filters belonging to the Southwark Company had 
been supplied for four days with gravel water exclusively,'^ 
and it was found that, whereas the gravel water as H 
flowed on to the three filters contained only twenty 
microbes per c.c., the effluent water from the three 
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i|Iters contains 6^ '54 fief 'cle. ^ 

taspeetively* 

' ^ 3i^ ^ not only the vital and biological condition of 
huijfiitis ^^hich makes it such a jgood filter, but its 
iueolianic|ll condition also. Well-tilled humus is loose, 
porous, and crumbly, and it is not liable to have danger^^ 
ous ciiffccks or fissures formed in it as the result of drought*? 
emd^^heayy rain. The surface of well-tilled land soon 
adjusts itself to the pressure of water falling upon it,*^ 
audit is hardljr conceivable that filth can make a * short 
cut into a well properly made and with cultivated sur- 
roundings. The best surrounding for a well is probably 
turf, and the next best is well-till^ humus. 

, No well, be it deep or shallow, can be always safe 
Unless it is properly looked after and receives intelligent 
attention. The old-fashioned dip-well, without parapet, 
surrbunded by coarse pitching and sour-smelling puddles, 
where filthy water is thrown day after day, must get 
fouled, and those who drink of it do not deserve to escape 
the penalties of their neglectful carelessness. ^ “ 

It is very important that the waste water from a well 
be conducted to a safe distance. The constant drip of 
water in the same place day after day is sure to wear a 
channel along the course of pipes or brickwork, and iu 
this way a short cut by which filth may reach the weljl 
will certainly in cours^e of time be made. It is the coif^ 
stant delivery of liquid filth day after day in the same^ 
place which constitutes the danger of cesspools and 
sewers, for directly a leakage is made it is bound to 
travel steadily along the path of least resistance. Those 
who wish to be safely guarded against leali^agee of this 
kind must be careful never to throw their siop-wa|er for 
many days together in the same place. In sewers and 
cesspools we are apt to get a columU of water capable of 

A A 
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’^'eanSRsisiBg no litfle pressure, which, of course, increases 
the danger from leakage almost infinitely. It most 
never be forgotten that filth in a cesspool underground 
and filth deposited on the surface of the ground are in 
tqtally different conditions, both vital and physical. On 
tEe surface those chemical and biological processes which 
• constitute our protection are forwarded, and the danger- 
ous pressure of a column of water is impossible. In a 
' cesspool nitrification is delayed, and ib is almost certain 
•that sooner or later the pressure of the fluid will cause 
an irruption which must in time worm a passage to the 
nearest water source. 



CHAPTEB XI 

PSBSONAL EXPEBIENCES in a LONDON 
SUBVBB 

In the year 1887 the writer sup^emented his profes-, 
sional residence with a country cottage in a suburb in^ 
the Thames Valley. 

The cottage selected was a ‘ villa,’ of the commonest 
cockney type, abominably planned and abominably 
built, but not much worse than its neighbours. Thb 
attraction lay in the fact that all its wiudpws 
south or east ; that from its windows one commanueid 4 
view of an attractive rural district ; and that the villa 
had a garden of a quarter of an acre, very picturesque 
and well exposed to the sun. 

This little house drew its water from .a private well,* 
and drained through a grating ii| the ground which pre-f 
snmably took the sewage somewhere, but no one coul4 
tell where that somewhere was, and no little diffiodlty 
was experienced in finding the inevitable cesspool. $he 
W.O., wedged into a recesa close to the kitchen dberf 
was absolutely dark and without ventilation, except into 
the house. Although this house was not the author%; 
.prqp^ty,-the own«|: allows him tqicarry out his id^s; 
and so rearran^ in|itters that all i^use should re?, 
turned to the soil v^^hout the inta^r^tion nf sewer 
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cesspA It niust be remembered that the design of 
the house was, so to say, a fixed quantity, bad but 
unalterable, and the plans adopted were merely make- 
shifts, and such as proved feasible under the circum- 
stances. 

The old w.c. was routed out with its pan, levers, 
cistern, and pipes, and the cesspool was emptied and 
abolished. An e.c. was erected just beyond the limits of 
^ the house. The contents of the e.c. were buried every 
day just beneath the surface, and thu^ the question of 
excrement disposal was easily settled. 

Next as to the bestowal of slops : (a) kitchen- slops, 
(6) bedroom-slops (scfapy water and urine), and (c) the 
waste of a big fixed bath holding about thirty gallons. 

The kitchen sink was so placed that its waste-pipe 
could not reach the outside of the house without being 
placed beneath the floor, and therefore the receptacle 
for this waste had to be sunk in the ground. A gal- 
vanised iron ‘ copper ' with spherical bottom was used for 
this purpose, and this was emptied every day and put to 
the shrubs or wherever it was wanted. This was done 
by the lad who cleaned the boots, &c., and took four 
minutes at the most. It was done by a succession 
of lads, and no difficulty ever arose. There was no 
smell, nor unsightly appearance, and the waste water 
proved very fertilising. At intervals the receptacle for 
the kitchen-slops was scoured and polished with sand- 
paper. If it had been possible to obtain a fall for the 
kitchen waste, it might have been feasible to empty it 
by turning a tap instead of by a dipper, and thua sonje 
time would laave been saved ; but in practice the neces- 
sity of dipping proved to be no hindrance to efficieiicy^ 
and the shape of the receiver lent itself to cleanliness. 
Experience leads one to say that kitchen-slops should 
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4 ways, receive independent trfeatmeui Of'%11 the 
\h<jusehold-8lops they are infinitely the most concen-^ 
trated/ and contain a krge amount of grease and sus- 
pended matter, so that in arranging for their disposal 
the constant shifting of the spot on which they are de- 
posited is of importance, and it is advisable to strain 
them through a basket containing a wisp of straw. 

JPor the disposal of the bedroom-slops the following 
method was adopted : A sink was placed outside one of 
the tipper windows. This sink had the appearance of,i 
and was indistinguishable from, a flower-box, and was, in 
fact, used as such. Prom this descended a l|-in. zinc 
pipe {ivithout trap of aiiy hind) oft to the surface of the 
soil, the total fall being about eleven or twelve feet. 
This pipe was freely exposed to the air in its entire 
length, and passed across the roof of an outhouse to reach 
its destination on the ground. The slops were received 
on an ordinary garden bed at the foot of a privet hedge. 
The soil is a stiff loam lying over brick earth, The 
whole arrangement was experimental, and was done with 
the roughest materials, because the writer felt he had 
his experience to gain, and as his possible failures would 
have to be paid for by himself, and not by his brother- 
ratepayers, he moved with caution. 

There has been no trouble pf any kind with thirf' 
simple arrangement, no smell, no sloppiness ; and during 
the severe winter of 1890-91 the slop- water ran away 
and soaked into the earth with as much readiness it 
does at midsummer. , There are no traps, and, the fall 
being considerable, water cannot freeze in the pipe ; with 
the pipes arranged outside the house, it is impossible to 
have any ' traps,’ and that is a distinct gain. The whole 
arrangement was soon covered with (keepers and hidden 
from view. 
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. A similar plan was adopted with the waste of the 
fixed bath. A zinq pipe (without traps) was conducted, 
by means of a rustic ornamental arch, across the path 
surrounding the house, and this delivered on to the 
surface of the ground and poured the water into a gutter 
scraped in the soil with a hoe, and running through 
a bed of shrubs (privet, hollies,, yew, aucubas, and 
laurels). The gutter required occasional clearing with 
a hoe or rake, and the shrubs nearest the water needed 
more pruning than their neighbours, » but no trouble 
ever arose with this simple contrivance, which is in the 
front of the house, a few feet from the parlour window, 
and between it and tlfe road. The soil is a thirsty one, 
and when the plug of the bath was pulled up the gutter 
filled, and two minutes later the thirsty earth had sucked 
up every particle of the water. This gutter was about 
fifteen feet in length. 

When this arrangement Avas planned, I was warned 
that soapsuds and urine was a combination so prone to 
foulness, that it would be impossible to treat it above 
ground. More than one distinguished sanitarian has 
visited the author’s cottage and has applied his no^e to 
the sink upstairs and the gutter in the garden, with 
the verdict that both are absolutely and perfectly sweet. 
The reason of this is that there is free access of air and 
no stagnation. While experimenting on the immediate 
filtration of bedroom-slops I tried "an arrangement which 
necessitated some stagnation, and immediately the mix- 
ture became foul. A trap which is an arrangement for 
causing stagnation is always Jiable to be foul. As both 
ends of my waste-pipe terminate in the open air^ no 
traps are newsary ; and as a trap is merely a cess^l 
in miniature^ this is a great gain. 

This is a very simple history of a common ^cockney 
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l/|}a, kmi ^ soot or'^400?. 

^ mtyi #ell occupy, and ot Vfiiich there air© thoue|uidfi 
tjais lifilrict. It liras rated at 38^., and the whole of 
bedtoOm-dops were disposed of in two gutters, while 
th^ kitch«-slops were given to the shrubs, Which ma|e’« 
a brave show in consequence in the summer. Of thl^ 
quarter of an acre of garden only a very few square yaiirds-* 
wqre absolutely needed for refuse utilisation and disposaL 
and if the material to be used had been ten or tweitty® 
times as great ihere would have been no difl&culty. W# 
habitually drank the water from the surface well, which, 
although hard, ran no risk of contamination. For the 
fixed bath we had the water of thfe Grand Junction Com- 
pany, in order to save the necessity of a special cisteitl 
and the labour of pumping. 

The arrangements which have been described are 
very simple, but simple as they are they require some 
attention in the way of clearing away dead leaves or 
other debris which may arrest the current of thq ^water. 
If anything goes amiss with these simple contrivances it 
becomes evident instantly, and a rake or garden trowel 
is the only implement necessary for rectification. To 
persons who have grass-land and who keep a big staff 
of servants the disposal of house-slops can cause no di£|- 
culty. I have been at some pains to show how the(ha 
is no difficulty in houses of the most modest type. > 

It was some satisfaction to feel that one lived in a house 
without sewer or cesspool and with no putrefying cbUeCv- 
tiohs of Ifilth beneath the surface of the ground. It was^ 
some satisfaction to feel that the refuse of the house was 
neithfr a source of annoyance to oneself nor of danger^ 
to one's neighbour, to feel that th|re was one hou»^ 
least in the distridt (how many mew were there ?) whidii 
sent no filthy wat4^ to the river, ^nd the sanwi<m.ol 
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which %as no expense to the ratepayers and a profit to 
the occupier. 

The reader needs to be informed, however, that he 
has very little liberty in sanitary matters, and that it is 
dangerous to spend much money upon any system 
unless it be that particular system which happens to be 
in fashion and which has received the sanction of the 
local authorities, and which the local authorities have 
power to compel one to adopt. 

The suburban district in which the ^writer’s cottage 
was situated contained 26,000 inhabitants and 7,000 acres 
of land ; the chief industry was market-gardening, and 
there were very few hohses without gardens or ample cur- 
tilage. Of course the district fouled the Thames. People 
had been permitted to send their filth into the Thames, 
and it is noteworthy that about the worst offender in 
this respect was a large building estate covered with 
high-class houses, and enclosed by gates and fences and 
which had retained its autonomy with regard to its roads. 
Why this wealthy estate should not have been compelled 
to deal with its own filth it is difficult to conceive. To 
have done so would have been easy, because the filth was 
not mixed with trade refuse of any kind. 

But such matters nowadays are never dealt with 
piecemeal, and the ratepayer gets imbued with the notion 
that, although he is too lazy or ignorant to deal with his 
own small amount of refuse satisfactorily, he and his 
fellow-ratepayers will be able to deal satisfactorily with 
any amount when their heads are put together and they 
become a ‘ board.’ / 

They havi^ only to cast their eyes at London apd 
many places in the neighbourhood to know how insu- 
perable are the difficulties of dealing with sewage on a 
large scale, how insurmountable are the chemical diffi- 
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fixities, and how v^ell-nigh impossible it th^ 

©ng^neOring arrangements (which are mainly out of 
sight) properly carried out by the contractors, 

Howeve^ it goes without saying that this district 
adopted a mrge sewage scheme which involved the 
taking of pipes in many instances along hundreds of 
yards of road in order to reach the doors of houses 
stajiding in isolated positions and surrounded by acres 
of market-garden ground. The rOads were soon ‘up’ 
for the sewers, ^ind eventually miles of pipes were laid 
and ‘ sewage works ’ were erected, the whole costing, so 
it is said, about 120,OOOZ. The figure is doubtM, 
because the author does not remtober ever receiving a 
detailed statement of the cost in which the ratepayers 
had been involved. 

It may be well to state that the raison d'etre of these 
huge works was not the improvement of the public 
health of the district, but merely the stopping of the 
pollution of the Thames. The thing was done, ai^d the 
domestic refuse of .26,000 people was mixed wim the 
trade refuse of the district, including the waste from a 
big brewery, a dye-works, and a soap-works, and this 
was taken to one spot. 

‘ What are you going to do with your sewage ? ’ 
I asked of a local magnate one day in the train. 

‘ A process,’ was the reply. 

‘ Which ? ’ I asked. 

‘ Oh, I don’t know ; there’s hundreds of ’em.’ 

This answer probably gives a fair idea of the know- 
ledge of the sewage question which is possessed by the 
average councillor, who merely sees that a great scheme 
is ‘good for trad©/ and especially good for the jerry- 
builder, who invariably follows a line of sewers. The 
‘ process ’ adopted in this instance was precipitation by 
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m^ns of alum and iron salts, and the success of it may 
be judged of by the following extract from the local 
paper for July 16, 1692 „ 

'Local Boaed. 

' An ordinary meeting of the Board was held at the 
Tcwn Hall on Tuesday, . . . 

' The effluent discharge difficulty. — Mr. J. C, M,., a 
resident of E — Eoad, protested against the discharge 
* of effliient into the Old Eiver, which flpws at the -edge 
of his property. He urged that something should be 
done immediately to remedy the nuisance, and stated 
that when he bought the property he was wholly 
influenced to purchase by the fact of the river being 
well stocked with fish— affording sport and pleasure. 
Being very partial to aquatics, he purchased a boat, and 
built a slip and boathouse, looking forward for some 
amusement in the future. But since the effluent from 
the Board’s sewer works had been discharged into the 
river the fish had been driven away or poisoned by the 
chemicals in the liquor, which was so polluted and dis- 
gusting that it made one ill to see it, and the smell was 
intolerable. He asked the Board to restore the river 
to its original purity; otherwise he was compelled to 
dispose of his property finder forced sale and remove 
from the locality, and he would have to call- upon the 
local authority to recoup any loss he may sustain there- 
by.— Mr. E. said he fully confirmed the statement of the 
letter. ^ The nuisance was really fearful. Last week the 
smell was very bad, and the water was extensively 
pollfited. Sometimes that disehaf^e was of a pure |i,nd 
satisfactory nature, but at other times it was directly 
the opposite. Mr. M. having remarked that the matter 
was receiving careful consideration, the matter dropped.’ 



hW adopt^dr ibi^aapsi#^ Bf^ma 
fknd $ precipitation ^rooiss aided by chemmlfi, 
ai^i0a<|f they were in difficulties, and it was an op^ 
sepneC that an inspector from the Local Governmaat 
,B<>ard ha4" condemned their effluent, which was as 
' described in the above cutting. ^ 

Their action had so far resulted in an increase 
pollution of the river, and notwithstanding that th^y 
had more sewage than they could deal with they werc| 
asking for more. ^ 

On June 16 a peremptory ‘notice to drain house’ 
was received, in which ‘ We the Local Board ’ informed 
us that our house was ‘ without a sufficient drain,’ and 
required us to make two covered drains (one for foul 
water and one for rain-water) within two months. 

This notice was accompanied by a lengthy schedule 
of ‘ Eegulations for House Connexions with Sewers and 
House-Drainage,’ which in twenty-two long paragraphs 
prescribed the exact manner in which evefy detai| of the 
work was to be executed.-' ^ ' 

At the time this notice was received no inspection of 
the house had been made, so that the knowledge pos- 
sessed by the ‘ board ’ as to our insufficient drainage 
must have been intuitive. 

These regulations showed conclusively how arbitrary 
is the power possessed by any )ocal authority, aud hUW 
great is the expense to the householder (in addition to 
the increase of rates) of complying with the requite^ 
mehts. These requirements also amply account for Ihe 
popularity of ‘ sewage schemes ’ among builders, plum- 
bers, the proprietor# of patent pipes and varnishes, and 
also among watef companies, for be it observed that the 
adoption of watei^-oiosefca makes one dependent upon 
a water company for cleanliness. he whole regdJatioiiS 
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, were remarkable for their precise directions for wasting 
rain-water, and contained no single word as to its storage. 
The document was also remarkable in so much as an 
earth-closet was not even mentioned as a possible 
alternative for the system proposed ; notwithstanding 
that every e.c. erected would save the Thames from pol- 
lution and tend to lessen the difficulties into which the 
ratepayers have been run by the ‘ board.’ 

The documents revealed to the householder what a 
^sewage scheme’ means, and how with ^ts adoption -the 
Englishman’s house ceases to be his castle and becomes 
a mere profitable plaything for patentees. 

As some protectiont against Local Boards it may be 
well to give Section 37 of the ‘ Public Health Act of 
' 1875,’ which is as follows : - 

Any enactment in force within the district of any 
local authority requiring the construction of a water- 
closet shall he deemed to he satisfied hy the construction^ 
with the approval of the local authority^ of an earth- 
closet,'' 

The name of the board has been suppressed because 
the writer is well aware that its actions are largely con- 
trolled by higher authorities ; and the actions of this 
particular board do not differ materially from those of 
others. The facts are given merely as types of what is 
common. The writer has no complaint against indivi- 
duals, and he gratefully admits that, except in sending a 
peremptory order to foul the Thames, the action of the 
board towards himself has been reasonable and consi- 
derate. In answer to the above circular the board was / 
informed of the arrangements which have been described ; 
an official visited the premises, and having assured hiru- 
self that we neither polluted the Thames nor annoyed 
our neighbours, and that we were not poisoning ourselves, 
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' If, 4 ■ p 

hj©; app^|prre<j to be satisfied, and no;fui:th^ w»B « 

|iaken, 

. Thie*^ cottage was probably the only one in the group 
of fifty houses to which it belonged that was without 
sewer or cl^spool, and positively did not endanger the 
Thames. It would, however, have been quite feasible 
all the others to have adopted similar measures, i 
many probably would have done so but for the compulsory 
power of the board, which makes occupiers chary of\ 
spending money upon arrangements which the board has 
the legal righi; to destroy, and then further compel the 
householder to spend money not as he fancies, but as 
‘ We the Board ’ order. • 

Then, again, people think that, as they pay the rates, 
and as the sewers are in any case an expense to them, they 
may as well connect ; and they are further stimulated 
by the thought that obedience to the board is the readiest 
road to peace and quiet, and as for the ‘effluent,’ that is 
an affair of the board, the Thames Coiieervanqy,, and 
the Local Government Board to settle between^ them. 
It is not (but it ought to be) a matter which concerns 
the individual. 

The above little history has shown how a great 
sewage scheme was undertaken to save the Thames frond 
pollution, and how the pollution was worse than ev«r 
when the scheme was finished. It also shows that at a 
time when the ‘ board ’ was in trouble about its effluent, 
and was receiving more sewage than could be satisfactorily 
treated by its existing plant, it was nevertheless serving 
peremptory notices upon householders which could have 
but one effect, viz. the increase of its own difficulties. 
It need hardly be said that the usual complaints were 
being made about the smells from sewer gratings, 
and the inevitable question of ‘ veiitilation ’ cropped u^. 
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indeed it may ^fely be predicted that the sewage diffi- 
culties of this district, so far from being ended, have only 
Just begun, notwithstanding an expenditure (both public 
and private) which cannot be far short of a quarter of 
a million of money, or nearly lOi. per head of population. 

The poor are apt to fancy, when they see the streets 
and roads blocked by ‘works,' that it is good for trade, 
and th^y do not stop to think that possibly money which 
might go into their pockets is being sent out of 'ijjie 
‘district for the purchase of patent pipes, machinery and 
chemicals, and that the work itself is largely executed by 
labourers imported by the contractor. These schemes 
are thoroughly bad for/jhe labouring classes, because they 
seek to do by mechanical means that which can only be 
done efficiently piecemeal and by the aid of hand labour. 
Such schemes starve the ground and cause less money to 
be spent in cultivating the soil and in harvesting crops. 

A quarter of a million of money (the sum probably 
spent by the 26,000 persons of the district) at 3 per cent, 
will yield 7,500Z. per annum, or enough to pay good 
weekly wages all the year round to 150 extra scavengers, 
and the wages of the staff, the cost of maintenance and 
the sums paid for chemicals, would probably support fifty 
additional scavengers. There can be no doubt that, from 
the point of view of employment for the poor and the 
provision of work all the year round, these big schemes 
are thoroughly bad. And, further, there Is no doubt 
that, if the sums spent on pipes and machinery (public 
and private) bad been sunk for the provision of extra 
labour, the Thames would have been saved from j^bllu-/ 
tion, there would have been no annoyance, and a profit 
would have lieeh made. Most certainly the poor laboidher 
and those who are anxious to provide constant employ- 
ment for the working classes should in no case support 



big se^j^«?sehei»e8l, -whidfi rob flienp;; (rf 
smhs ra^d * rafea ' be spent in the district not mttch 
Haim will rmnlt, and rates spent in labour will probablj 
save tHh ‘ poor-rate.’ Bnt if huge sums be spent ’^pon 
imported ni|chinery which is erected by labour wHieh 
is also often imported, and if such machinery and plant 
lead to the employment of less local labovh: and this 
stervii^ of, ,the soil of the district, ^then it is evi<ient 
thaft bii sewage schemes, which are bad foif every on<> 
(except the landowner, ‘jerry-builder, and wat^r-phare' 
holder), are es^cially bad for the poor. Even if the 
scheme be entirely carried out by local labour and home- 
manufactured materials, the gain as only transient, and 
we have to consider the relative advantages of spasmodic! 
versus permanerit employment. 

Refuse, if properly used, is a source of food and 
wages, but if improperly used it merely leads to waste 
and starvation. That is a fact which the poor man has 
, to bear in mind when he votes at municipal electioa|, ; 

It will be profitable to consider the financial aelidct 
little more in detail. The rateable value of the writer’s 
cottage was, as has been stated, 88^., reduced to 84h in 
1900, and for the first half-year of residence (1887) the 
rates were : district-rate, 11. 18s. ; poor-rate, IZ. 16s. j’ 
burial-rate, 6s. 4d. ; or a total of il. 2s. . id. {Bl. is. 8«^ 
for the year). *' f 

Since then the rates haVe gradually crept up, and for' 
the last half-year of 1892 the amount was: district-' 
rate, 81. l^s. ; poor-rate, 21. 4s. id . ; burial-rate, 6s. 
givmg a total of 61. 6s. 8d. (121. 18s. id. for the year). 
Thus in five years the rates had risen 58 per 
This dmand mte issued by the D^rict Board c<mtam« 
siMne infbrmafion Imxceming the d^ils qi expenditure 
&«, which is worth recording • 
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^^aiWATEB Bscim’B And Exp|!N»i*|wiE 

Fdr the Half-year ending MdrSif 1698 


SaldiTes . 
Establishment 


LUTOnifift 

£ d. 


£ d, 

892 6 0 
250 0 0 


£ 


Wofks Committee, Estimate : 

Lighting and highways . 7,400 0 0 
Sewage disposal works . 1,( 5 1 0 0 

Eire brigade .... 

> Hospital .... 

Loans, interest, and repay- 
ments .... 


8,454 0 0 
600 0 0 
150 0 0 

t 

3,013 8 4 






Sundries (including credi- 
tors) .... 


2,600 0 0 
15,959 14 


d. 


ASSETS 


Balances .... 
Arrears of rate . 

County Council (main roads) 
Miscellaneous . 


398 6 0 
860 0 0 
3,287 10 0 
652 11 8 


5,198 7 8 ^ 


To be provided . . . 10,76J. 6 

The rate demanded is two shillings in the pound. 


It is to be noticed that the County Council pi*ovides 
8,287^., an asset which was non-existent in 1887, when 
the rate levied was a shilling only. If the District 
Board had to collect this sum for themselves it would 
raise the demand to 25. 7 Id. or 25. Sd. in the pound. 
This windfall from the County Council might, but for 
the large expenditure on sewers, have reduced the shilling 
rate of 1887 to one of fivepence only, and instead of a 
demand for^ %l. 165. for the half-year, one of 155. IQi^ 
only would have had to be made. As it is, the Cointy 
Council money merely saves the board from having to 
demand 4^ IBs. M. instead of 3Z. 165., and serves 



%eii- •«xtr|va^tm«'!’ liaW 
fbe toteljr^ewly levied on a 9hL^hoxi$n 

Msl m if we fe^on.^tbe 

Coi|n|5^ ^^jQjl|[t^^tn<>n€y (which in fairness oughpl| fee 
reckmlh^, an^ if to this be added the inhabited house 
duty (}|* 2s. 6d.), income-tax (1?. 25. 6d.), and tith# 
( 35 . lOdJ)? it will be seen that the real charges on this 
house aniount to 171. 6s. 6d. Notwithstanding this high 
figifere, ii is said that we ought to be thankful because 
we have some well -endowed schools, and are saved a 
school board rafe, which (judging by London experience) 
would very soon run up the charges on the house to 
19Z. or 20Z. • 

Again, it must be remembered that with a compulsory 
system of sewerage (and compulsory w.c.) there is prac- 
tically a" compulsory water-rate which (with a 88^. house) 
amounts to 21 irrespective of the amount of water 
used. 

We have thus arrived at the conclusion that, although 
the actual charges in this particular instance ambunt to 
only I7k 6s. 6d. (reckoning the County Council money), 
we ought nevertheless to be thankful, and that the average 
villa-holder in a London suburb may think himself ex- 
tremely lucky if the obligatory charges on his house 
amount to less than 501, per cent, of the rental. Thfe 
clerk on 400Z. a year who takes a 40L villa in the suburbs 
must remember that the total outgoing for his house 
will ^ipfclly amount to 60^., and that in these days he will 
not oiSy have to pay income-tax, but a special local taxa- 
tion as well, which will not improbably amount to 6 per 
of his total income. 

We are constantly being threatened with an increasod 
poor-rate to find work for ‘ the unei^ployed.’ Time out 
of mind the work of scavenging has^ been done by the 
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tsiWjust above pauperieta. We are speoding 6,000i. a 
year in a futile attempt to get our scaven^g done 
automatically; we are robbing the low^eet gIsas of what 
maylbe regarded as their legitimate employment, and as 
a natural consequence we are being called upon to keep 
them. 

My connexion with the Thames Valley came to an 
end in 1902, and it will be of interest to compare the 
rate (district &c. and poor-rate) of the initial arid final 
years. 


0 

1887 £ s. d. 

District-rate . . . . 8 16 0 

Poor-rate 4 2 4 

c 

Total . . . . 7 18 4 


A few years ago the rateable value of the house was 
lowered from 38f. to 34Z. In 1901-2 the sums paid for 


the lower valuation were - 

' £ «. d. 

District-rate 7 18 8 

Poor-rate 6 13 2 

Total . . . 14 11 10 


This amounts to 8s. Id. in the pound on the rateable 
value as' against 4s. 2d!, in 1887. 

The cause of this increased rate is made clear in the 
financial statement for the year ending March 81, 1899, 
wherein the auditor certifies a total expenditure of 
54,446Z. 3s. id., a sum which 'is not far off 2Z. per head 
of population. Of this sum 20,400Z. was raised by loans, 
and the balance from other sources of revenue, includipg' 
20,127Z. from the district-rate. 

0f this expenditure the following items a^ of 
interest . 
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^ 1 : i t 

I 4Ii 4 ealal^lkhsleii^^ e^ar||e% . . . « . 

i 

£tW«(^a %i^OT^s (b<»tJrof ed) 

Iii*er««i andirjpaymewt of loans, of which about two-thirds 
^ wwe ridibwar aeworage works .... 
ilaiateilaa^^ and repair of roads .... 

Htroets and paths (loans) 

SUck expenses and interest for overdraft 
Frivaie improvement works 


# »** g \ 

i,m 


11.031 

8.57C 

039 

9.401 

* 


The main sources of finance, other than rates, were— ^ 

Private improvement works . ... 11,200 

CSounty Council .......... 7,608 

London United Tramways 6,000 

lioans • . . . . 


The assessable value of the district for the year was 
115,008?. 

The amount of loans remaining unpaid was 125,878?. 
The Council began its career of borrowing in 1877, when 
it raised a loan of 1,500?. for the purchase of a 
pit. Then, after an interval of six years, in IssS it 
borrowed 8,200?, to purchase a recreation ground. In 
1886 it raised 77,000^ for works of sewerage, and again 
in 1890 22,061?. for works of sewerage, and again 4,961?. 
for the same object in 1893, and 1,430?, in 1894. Irii 
1809 there was a loan of 7,8624 for works of^seweragjl, 
and finally, in 1902, after a Lpcal Government Boa#d. 
enquiry, sanction was given for a loan of 20,000?. f 03 | 
works of sewerage. Thus in sixteen years over 188, OOp?^ 
has been borrowed for wOrks of sewerage. Making ile 
best estimate one can from the figures given, it is dear 
that the disposal of sewage cost the ratepayers about 
17,CkX)?. for the year ending Mar^ 81, 1899. fifnse 
then there has beeii more bo^Win4 and one mn safely'^ 
say that the ratepayers ^ hot kno^^^e woifst yeC ' 
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The maintenance of roads, * streets, and paths 
amounts to 14,604i, for the year. The sewers have been 
laid beneath country roads with no houses, and the 
gravel paths replaced by concrete pavements, with 
granite curbs (imported, I believe, from Sweden) of 
maximum size. Very much of the expenditure has been 
wholly unnecessary. While the work has been in doing 
the roads have been more or less impassable. The 
placing of concrete over the roots of trees leads to tlieir 
starvation, and after the unwelcome paviours had passed 
round my boundaries the privets in the well-kept hedge 
began to die, the wayfarers stared in, and all privacy 
was gone. Here was«an instance of extravagant expen- 
diture leading to a lessening of the amenities of life. 

It will be noticed that over 9,000!. was spent upon 
‘private improvements,’ most of this being under the 
Private Street Works Act, which was put in force by the 
Council in a most arbitrary manner. The Council has 
l^he right, under this Act, to make up and sewer private 
roads ‘ to their satisfaction,’ to charge the householder 
whose property abuts on the road for the work done, 
with the addition of a percentage. In two instances 
which came particularly to my notice the action of the 
Council could only be called wanton. In one of these, 
that of a wealthy man whose grounds of twenty acres 
were surrounded by a footpath, the Council was only 
satisfied with granite curbs and asphalte, which cost 
nearly 2,000!., which meant 60!. to the surveyor. This 
house stands empty, its owner preferring to move to a 
place where rates are lower and he is not used as/a 
pigeon. It is possible that within a few years this 
beautiful spat may be destroyed, its ornamental trees be 
felled. Exit nature, enter jerry-builder. 

In the othe]^ case a perfectly sufficient pavement was 
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temoved from the front of nine cottages and the regula- 
tion eonprete and Swedish granite put down, at a cost of 
80?, to the owner* 

What |()6d has resulted from all this activity and 
extravagance on the part of the Council? They hav0 
provided sewers for the speculative builder ; they havO 
adopted by-laws which permit a back yard twenty-five 
feet deep as the maximum curtilage, and the result haf 
been tliat the builders have been busy, and the country 
has been covered with rows of houses which are let as 
soon as built for eight or nine shillings a week, the 
landlord paying the rates. 

Each house sends its quota of sewage to the sewage 
disposal works, and the result has been that the foulness 
of these works has steadily increased as the land has got 
sodden, until now the works constitute a very serious 
nuisance— a sewage marsh, which floods the air with 
sickening smells, and which serves as a breeding ground 
for myriads of flies. It seems probable that these sewage 
’works, upon which the Council has spent, with the sanc- 
tion of the Local Government Board, 138,000?., will 
seriously depreciafe the value of the district round them* 
My house was half a mile from the works, and when 
the wind blew from them it became impossible to sit-in 
the garden. ^ ‘ 

I had been heavily taxed in order to pay for sewers, 
which I did not use, and in order that the rurality of 
the district might be destroyed by the jerry-builder, and 
I was finally driven out of it by stench. This is modern 
sanitation. The people who took the new houses with ^ 
back yards as big as pigstyes were all Londoners ; and 
being compound householders and not direct ratepayers, 
and being able to be quit of their bou|ieB by giving a week’s 
or a month’s notice, they could no|^ be expected to take 
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niuch interest in municipal matters. It would be ip*' 
teresting to know what proportion of these new comers 
took the trouble to get upon the register. The bulk of 
the children were necessarily driven to play in the roads 
and streets, and the deadly dulneSs of the rows of 
monotonous slums was perhaps relieved by the troops 
of barrel-organs which came to add their quota of noise 
(often till 10 p.m.) to this rapidly growing rural White- 
chapel. 

The good houses, built by prosperous merchants' and 
occupied . by persons who had some local feeling and 
some attachment to 'home,’ were shut up one after 
another, and many 8t them were taken to serve the 
needs of charitable and religious institutions. Many 
fell a prey to the jerry-builder, who made short work of 
the lilacs, thorns, and laburnums which used to make 
such a glorious show over the garden walls; and soon 
all was meanly monotonous, straight, rectangular, 
ugly, and ' to pattern,’ and one was left to wonder why 
people were ready to incur the expense and fatigue of a 
journey to and fro in order to live in what was no better 
than a transplanted bit of city. Our recreation ground, 
for which the Council borrowed money in 1876, re- 
mained a dreary spot which certainly served for an 
occasional game of football or cricket, but which had no 
attractions for the speculative builder, who characteristi- 
cally turned the hacks of his mean houses to this modern 
'village green,’ which is made more dreary by the 
squalor of back yards, relieved occasionally by a little 
fluttering \inen. / 

What shouud bb Done? ^ 

In the foregoing chapters the author has given 
abundant reasons to prove that the methods at present 
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mothdis be bad in a scientific p^int, they 

also be* b|| bo|h morally and economically, and mnch 
ha^ smd in support of both these latter positions^ 

It is easy to condemn, but it is not so easy 
remedy. If a start be made on an unsound scientilie 
hajsas, relnedy is impossible, and I believe that |o| 
Londbn, and the other big towns which have imitated 
her,* there is no* remedy. They must continue 4o bidnder 
on as they have blundered in the past, and endeavour 
by huge expenditure and a merciless taxation of the 
householder to counteract the eVils in connexion with 
polluted rivers, overcrowding, epidemics, and dwindlihg 
water-supply — evils which have increased, and will 
increase, because the hygienic arrangements of town^ 
are more influenced by considerations of ‘ business ’ and 
immediate profit than by scientific consideration^ and a 
wise thoughtfulness for the future. J * 

If the big towns merely serve as a warning to the 
country, and a standing example of ‘ How not to do it,* 
they will serve a very useful purpose. 

Although remedy is hardly to be thought of for huge 
places which have got into a sanitary impasse, pm* 
vention is easy in places which still retain a fairly ri|ral 
character. 

The writer believes that an equitable adjustment ^ 
sanitary rates would prove sufficient to prevent 4bn 
primary evil of unscientific sewage treatment and ito^ 
secondary evil of overcrowding. ^ 

Our sanitary arrangements have a basis of pfine '^ 
socialism, or rather one would say of lopsided soeialism, 
for not only are the rich taxed S provide sewers mi 
water tor the poor, but the sanitar§saint k taxed the 
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salvaf4|§n ^0|^lhe sanitary sinner, to whom no punishment 
is ever meted oht. 

1. One of the reforms most urgently needed is the 
supply of water by meter. The possession of water under 
pressure is a priceless boon if it be not abused, and the 
only way to stop the abuse of water is to charge for it in 
proportion to the quantity used. If water were supplied 
by meter, and if water companies were made to adopt a 

* scale by which the rate of dividend and the price 

of bear an inverse ratio to each «other, many of 

our slfinitary troubles would be at ah end. All waste of 
water would cease, and with it the volume of sewage 
would decrease, and scientific methods of treating refuse 
would be adopted if it were found economical to adopt 
them. 

It would, of course, be the house landlord’s duty to 
provide an adequate supply of water to weekly property, 
and it would be the duty of the sanitary inspector to 
see that such property was kept clean. Poor men and 
women are constantly being fined for such a triyial 
offence as not sending their children to school, imd one 
hopes that eventually some notice may be taken of sani- 
tary sins which endanger the health of the neighbours. 
If this cannot be done, let us abolish our sanitary 
inspectors as being of no use. 

The charging for water by rateable value is most 
inequitable, and now that t|ie London County Coffhcil is 
claiming to fix arbitrarily 'the rateable value of our 
dwellings without reference to the sum paid for rent^ 
this iniquity ^s likely to increase. The writer’s London 
house, with an average of four inhabitants, is charged 
more for water than was the case when the same house 
had nine inhabitants. 

2. No cesspool or underground sewer should be per- 
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tialite^ be (constructed, even on private property;^^tii- 
Otjit licence, because suc^ underground collections of filth 
(wi^ether in sewer or cesspool) have been shown to.be 
capable of ^ntanainating wells at a distance which is 
almost illimitable, and are a distinct danger to the com* 
munity. t 

8. All water-closets which discharge into a public 
sewer should be taxed. . ^ i 

4. ‘Those who make no contributions of foul 

a public fo.ul-wf»fcer sewer should not be called to 
pay for its construction or maintenance, providedHhat 
their sanitary arrangements are satisfactory and not 
likely to cause annoyance or danger to neighbours. 

5. All sewers and sewage works should be constructed 
and maintained entirely out of rates levied on the 
ground landlords, because it is they, and they only, who 
make a profit out of that overcrowding of houses on 
spacQ^^hich is only rendered possible by sewage schemes, 

which is too often the main reason for their ^ incep- 
tion^, If tbe owner of a building estate choose to act 
independently and deal with the organic refuse of his 
estate, and if no foul water escape from his estate into a 
public stream, then, of course, he should not be called 
upon to pay for the construction of sewers, which are n^t 
only of no use, but a positive danger and annoyance ^ 
him. 

6. 1?lie pollution of river^^ught not to be tolerated, 
and the Act for its prevention most certainly ought to be 
enforced against individuals. 

7. It is, of course, imperative that all manufactories 
should be compelled to deal with tijeir waste products, 
and should not under any circumstances be allowed 
to discharge factory waste of any kind into sewers 
or streams. Near the writer’s suburban cottage are a 
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ferei^y and h soapworts, both recently conv^ted 
into * Companies/ and both paying good divi- 

dends, Why these two wealthy companies should not 
be compelled to keep their effluent out of the sewers 
and to filter it at home instead of having it done at the 
expense of the ratepayers is a mystery. The wealthy 
manufacturer who fouls rivers should be dealt with 
rigorously and mercilessly. 

The question of manufacturing waste and sewage is 
a most important one. It is the manufacturers' sewage 
of unknown and very variable composition which puts 
great difficulties in the way of public authorities who 
are compelled to un^dertake the purification of town 
refuse. It is often poisonous, and generally, from an 
agricultural point of view, most dangerous, and effectu- 
ally destroys the manurial value of sewage or sludge. 
The refuse and sewage of each trade are peculiar to 
themselves and need peculiar treatments, and no sanitary 
reform is more urgently needed than the compelling 
manufacturers to deal with their waste products and seiijd 
a pure effluent to the rivers. What right have these 
wealthy manufacturers to be literally supported of 
the rates, like paupers ? 

If manufacturers were compelled to deal with their 
own refuse and waste products, the factories would ^ 
almost certainly be compelled to occupy morei^ space 
than they do at present^ and this rule, which seems 
equitf^ble and msonable, would have the effect not only 
of saving the ratepayer’s pocket, but of checking that 
excessive overcrowding which is such a danger to tiie 
health of towns. 

The populations of our big towns are kept alive by 
free trade, and the removal of duties on imported 
food has lesBened the profits of the agricultural popuk* 
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will n^var \k tolerated again mtil ®ia 
’^'ttoali agrieidtaral holtos outnumber the artisan^ ai^d 
th^ $%j i& hr distant It may be said that the agi^^ 
enltuf al iilferes^ of the country have been largely sacd- 
deed for Ibe benefit of the manufacturer, and in ex- 
change for this the agriculturist has a right to ask th^ 
the i^anufacturer shall neither be permitted to foul the 
stream from which his cattle have to drink, and whi 0 |i 
when' pure is a source of profit to him in many 
nor’ be allowed to destroy the manurial valde of toWn 
sewage by causing strong chemicals to find their way 
into the sewers. 

The country has made great ^sacrifices for the saife 
of the towns, and gets nothing in exchange but foul 
water and smoke. 

The writer is not inclined to recommend any legis 
lation, of which we have had far too much already, and 
which has caused precipitous action of a disastrous and 
ruinous kind in many parts of the country. "iS^t is 
wanted is more freedom of action, more encouragement 
for those who are striving to do well, and are a cause 
neither of annoyance nor expense to their neighbours, 
more rigorous treatment of the evildoer. » 

So far no attempt has been'^ade to define the ter^s 
‘ Rural ' and ‘ Urban.’ 

In Rural places the production of food from the soil 
is the chief industry, whereas in UrHan districts the.eol- 
tivation of the sofl is impossible, and the inhabitantSi^^O 
congregate in one spot for purposes of trade or amuse- 
ment, are entirely dependent on im^rted food. 

fbe tural househoViw is resj^nsible for his own 
water-supply, and therefore selectsga site for his hohse 
where the ground-water is within ^ch of an ordinal^ 
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pump, i.e. where the well is not more than 25 feet deep. 
If a force pump is required to lift the water to the sur- 
face the labour of obtaining water, and therefore the cost 
of water-supply, is enormously increased, and the cost is 
in proportion to the depth of the well, or rather to the 
height to which the tvater has to be raised before being 
distributed to the consumer. 

Any one who will be at the trouble to carry a pail <> of 
i' water (say, 3 gallons) from the basement to the aftic of 
a ‘ three-storey ’ house may convince himself as to the 
labour involved, and he must not be surprised if he has 
to pay a considerable sum when this labour is provided 
for him. 

When a countryman is deprived of his shallow well 
(often needlessly and in obedience to doctrinaires), and is 
compelled to use water under pressure (which he is en- 
couraged to waste ad Ub.)y the increase in the cost of living 
is considerably enhanced. 

When the . excess of expensive water necessitates 
an expensive sewer, and that which should increase the 
fertility of his fields is merely washed into the river to 
poison his neighbour’s water, and settle on the oyster- 
beds, the countryman is on the road which surely leads 
to rural bankruptcy. 

It is evident that the ‘ sewer ’ must be popular with all 
who are connected with building, because it enhances the 
value of sites and relieves the builder of his greatest 
difficulties. The sewer is popular with labourers and 
artisans connected with the building trades, because it is 
likely to bripg to them both work and wages, and for the 
same reason it is popular with the shopkeeper. 

When, therefore, the question of sewerage is to the 
front it is tolerably certain of being carried, and those 
who vote for it do not trouble themselves about the 
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pollutieaa of jiverei and oyeter-bofis nbr the of ddbt^' 
w|iich has to be paid by increased rates. Some see that 
their |hcteased profits will more than counterbalance the 
incrfeiased rates, while the compound householder, who is 
never brought fafee to face with the rate-collector, knows 
nothing of rates and has not yet recognised that tha 
sewer is one of the great causes of the increased renf 
which he has to pay. ^ 

’*It.is clear to me that equity demands that all water- 
closets should be taxed as a first charge towards the 
payment of sewerage rates. 

The legislature has thrown upon parish councils the 
onus of cleaning up the messes ef the filthy and indo- 
lent, without giving the council power of applying any 
adequate compulsion to careless citizens. 

A couple of houses which would not fetch two 
hundred pounds in the open market drain through a 
common pipe into a ditch, and the public authority is 
called upon to deal with it and to abate the nuisance dt 
the expense of the parish. The rational thing ^ to do 
would be to deal with this small quantity of sewage in 
situ by so-called bacteriological methods, i,e, a small 
tank, in which the sewage might settle, disintegrate, 
and clarify before being pumped over a filter or rubble 
or on to a bit of neighbouring l^nd,. 

It would seem to be of the greatest importance not 
to unnecessarily increase the burdens of the agriculturist, 
whether farmer or gardener. If * garden cities ’ ai^e 
ever to be realised the cultivator of the soil must receive 
equitable treatment. This is not always the case. Many 
examples are to be found of boroughs parts of whiph 
are many miles from the town hall and are purely 
agricultural districts, very thinly populated. Neverthe- 
less these outlying parts are tax^ to provide water, 
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SQwers^ and pavement for the centre of the beronghu 
This is inequitable and mischievous. 

Sir FifederiiCSk Fitewygram has kindly furnished me 
with the following laconic document, which puts the 
matter as tersely as possible and which I give in its 
original form 

1. Origin of boundaries. 

2. Existed before Norman Conquest. 

3. Generally remained up to present day. 

4. Up to' late days no -boundary could be altered, exoept 
by Act of Parliament. 

5. Cost of Act, if not opposed, 1,000/. ; if opposed, no 

man knows. , 

"6. Of late years all sorts of schemes, water- works, lahd- 
drainage, gas, sewerage &c. started in all urban districts. 

7. To save cost of Acts in each case, Parliament gave 
urban councils large powers for water- works, sewerage (fee. 
by means of by-laws. 

8. Urban boards were empowered to make special areas 

for such purposes, and also to impose special rates on areas 
so benefited. • 

9. But urban boards in some cases abused their powers, 

and rated the whole parish instead of the spedM area 
benefited. * 

10. These abuses existed for several years, until the 
Local Government Act, 1888, clause 67, gave the County 
Council power to transfer rural lands in the power of urban 
councils to rural district councils. 

When the urban district of Hayant proceeded to 
sewer the town and to, send its sewage to settle on the 
edible molluses in the creeks round Langston H^rbouj?/ 
and Emswojrth, a successful appeal was made to tKe 
Hamps|iire County Council to alter the boundary., v , 

This fuocessful Appeal is a document which seems ^ 
^very way worthy erf reproduction. 
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' Sewerage 

Wl^, the tmdeyeigned, Owners and Occupiers living in 
^that part o^be Barish of Havant which lies on the North 
side of the Btockheath and West Leigh Eoads, which ccmmf 
in any possible way be benefited by the Scheme of Sewer^ 
proposed by the Urban Council, 

^Appeal to the County Council under section 57 Loca| 
Government Act, 1888, for a Separation Ordey for thal'' 
portion of the Parish which lies on the North side Of tl^e 
Stockheath and ^est Leigh Boads, and is bounded on the 
East by Warblington Urban District, and on the West by 
Bedhampton, and on the North by Jdsworth : 

Yottr Memorialists object to the Scheme of Sewers pro* 
posed by the Havant Urban Council : 

1st.-— Because : 

The Urban Council propose to sewer the Town only : 

But they propose to place the sewer-rate at once on the 
Whole parish : 

Your Memorialists think this most grossly unfair^;. ^ 

Specially so in regard to the part of the Paristi which 
lies on the Northern side of the Stockheath and West Leigh 
Boads. 

^ 2nd. — Because this district is wholly agricultural. Them 
is only one Mansion, two Farm Houses, apd a* 

^ small Agricultural Village of Dun ants of abcpt 
seventy cottages. Thlte is also a small Hamljet 
at Eedhill, with one Mansion, a Parsonage, 
villas, and about fifty cottages on the North sidf 
of the ridge, which if 'drailied, must drain iwrfhr 
^ wards to Eowlands Castle. 

8r4.— Bpoause none of this district needs Agriotiltural 
Drainage. i ^ 

#4tb.— “Because^Jihis district is in nb way connected witbj 
the Sewers. ' / ^ . 

The nearest point in this District|i8 three;qufrte^ of > 
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distanti, srhilst-Us furthest point is two and a half mil^ 
from the Tow Sewers. 

It urged that the Land Drainage Water, which 

comes down in considerable volume at times in winter, may 
necessitate a< larger drain tlj^an would be necessary for sewer 
only. 

There are two streams in the neighbourhood, which, with- 
out flooding, carry off all land water. The one on the East 
side (the Lavant) runs direct into the Harbour. This stream 
does not carry any Sewage until it enters the Urban 
District. 

The other (the Hermitage) enters the 60 -in. pipe laid 
down by the Water Works Company and discharges into 
the Harbour. 

f 

During the last fifty years Free Trade has greatly de- 
creased the value of Agricultural produce, while, at the 
same time, it has largely increased the prosperity of our 
towns. 

Your Memojialists think that it would be most unjust 
that Agricultural Lands and Buildings should be called upon 
to pay rates for the Drainage of the Town. 

On these grounds your Memorialists ask that the above 
mentioned area may be taken out of the Urban and trans- 
ferred to a neighbouring Eural Authority or constituted a 
separate Parish, under the name of North Havant. 
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BURIAL 

<Ali go unto one place; all are of the dust, and all turn to dust 
again**— JSJccles. iii. 20, 

Thb question of burial is but a part of the great questiqn 
which we have been considering in this volume, viz. the 
power of the living earth to deal with organic refuse. 

It is a mere truism to say that half the battle of life 
consists in dealing successfully with death. In Epgland 
and Wales a human being dies about every minute, and 
domestic and other animals with a frequency thaj is still 
greater, In the v^etable kingdom the demands of death 
ai:e equally inexorable. The proper disposal of dead 
and effOte organic matter (animal and vegetable refuse) is 
a question which confronts every one of us at every turn," 
a^d i would submit that the disposal of the dead human 
body is only part, though a very knportant part, of the 
wider qu^ion. In this matter we have nidde a great 
advance, il we may assume that public opinion pepai^ 
us to dqi^l with the dead human body, the cast-off tene- 
ment of the soul, without superstition, and that all are 
agreed that the treatment, good or ill, wise or foolish, 
which the dead body receivqs at .oqr hands can make no 
diflOTenoe whatefer to its late occu^nt. Ear be it from 
. ,md td WOJ^ in dmparagen||nt of the sentiment 
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of loving respect which it is customary to manifest 
towards the dead. By all means let us honour to the 
utmost the memory of the mighty dead ; but do not let 
us, as it were, worship the dead body of any man, how- 
ever great, and seek to honour his memory by puerile 
attempts to hinder the natural and beneficent processes 
of dissolution. It seems a hopeless task, to advocate 
scientific burial while it is still considered the greatest 
of honours to be buried, in defiance of science and 
, common sense, beneath the pavement of Westminster 
Abbey. 

There can be no doubt that earth burial may be 
spoken of as the ‘ natural ’ way of disposing of the dead. 
If a dead body were left where it falls (provided it fell 
in the open air under ‘ natural * conditions) it would 
soon be disposed of, and without offence, because it 
would be consumed by living animals, from big carni- 
vora down to beetles and lower, and would soon be 
incorporated with the mother of all things, the earth, 
from whence it came, where it would nitrify, be dis-^ 
solved, be absorbed by the roots of growing plants, 
reappear on earth in vegetable form, and thus complete 
the cycle of changes in which nature moves, a cycle in 
which life never ceases, a cycle which seems to be jabso- 
lutely necessary for the smooth and harmonious working 
of the economy of nature. The only feeling which I have 
with regard to the question of the disposal of the dead 
body ifi that we are under a moral obligation to return it 
to the earth, from whence it came. As the living human 
body was supported by food which came entirely from 
the earth, so the dead human body, in common with alK 
forms of dead organic matter, must be returned to the 
earth, there to undergo a physical transformation, and 
become incorporated with the structure of other living 
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both aniDGial anS vegetal)le. * Our g'riilittide to 
thfe ‘ mother of all things ’ should make us very scru- 
pulous: not to deprive her of her due. If \nsh a dead 
body to undergo a rapid and inoffensive dissolution we 
must bury ki in the earth, and we must be careful not to 
bury it too deeply. The upper layers of the ^arth teem 
with life, both animal and vegetable, to such an extent 
that I have ventured to speak of them as the ‘living 
earth, and any dead organic matter placed in contact 
with, this living humus is as much consumed aS is the 
Parsee’s body exposed to the vultures on the ‘ Towers 
of Silence.’ If the body be placed tolerably near the 
surface, so that air may gain acc^s, the process of .dis- 
solution is both rapid and inoffensive, and appears to be 
completed without any putrefaction in the ordinary sense. 

In 1893 I practised a few exhumations of animals, 
in order that I might be able to lay jsome facts before 
the reader. In doing so I would remia^k that the pro- 
cess of dissolution, and the machinery which brii^gs it 
about, offers a field to the naturalist which has not yet 
been adequately explored. 

On June 24, 1893, a marmoset monkey, which had 
been buried in the previous November (about seven 
months), was exhumed. It had been buried in a box, 
which did not fit tightly, and at a depth of about eighteen .w ‘ 
inches. On opening the box sundry earwigs»4??oodlice, 
and small flies made their escape. The remains had no 
offensive smell. The flesh was almost gone, andvw||ft.t 
remained was permeated by fungoid growths — white, 
yellow, grey, and black. Th^ flesh was easily separated 
from the bone% so that by merely placing the remains 
in a sieve and holding them under a tap of water we 
obtained the bones of the skeleton in a very clean con- 
dition. The bonis of one forearm were missing. The 

c 0 2 
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iihorax contained an immense number of minute black 
globular bodies, probably the eggs of some insect. 

On August. 7, 1893, a cow which had been super- 
ficially buried in February 1892 was exhumed. The 
animal had been skinned before being buried, and the 
grave had only been made of suiBficient depth to hold the 
carcass. The majority of the bones were found quite 
bare and polished. Here and there some tough, semi- 
solid material, permeated by fungi of various colours, 
was detectable. This was presumably altered flesh, but 
it was entirely devoid of any offensive 6dour. The soil 
round the carcass was full of animal life, the prevailing 
insect resembling a sipall white earwig. In this case the 
body of a full-grown (skinned) cow had completely dis- 
appeared in eighteen months. One of the ribs, which 
was removed, was perfectly clean and dry. The ma- 
chinery of dissolution in this case was mainly small 
insects and fungi. 

At the same time a horse, which had been buried in 
the spring of 1891, was exhumed. The animal had been 
buried in its skin, and at a greater depth than the 
cow, about half in the upper soil and half in the under- 
lying chalk. The bones were almost entirely bare ; but 
whereas in the case of the cow the bones were polished 
and lying loose and separate, owing to the complete 
disappearance of the tough fibrous ligaments, we found 
in this case the bones still covered with a certain 
amount of tough shreddy material of a dark colour, and 
the bones required a considerable wrench to separate 
them from their articulatibns. In this case there was 
no offensive odour, but dissolution was not so 
advanced as in the case of the cow, notwithstanding iiiat 
the animal had been a year longer under ground. The 
delay in the dissolution of this animal was perha|m 
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fartly due to the tmk that it had been buried in its skin, 
but it is probable that the greater depth of the grave 
was a more potent cause for the comparative tardiness 
it of the pr|cessi 

This Iheory was borne out by the third exhumation 
which we practised upon this occasion, viz. the carcass 
of a pony which had been buried five years previously, 

^ an<| in a grave of such a depth that the body was com- 
pletely laid in the pure chalk some five feet below the 
surface. The spot of ground beneath which this pony 
was buried had been used for the collection of leaves for 
* leaf-mould,’ and had been habitually covered by a big 
mound of leaves. It was noticeable that dissolution in 
this pony was not so far advanced as in the horse, and 
that the carcass, when uncovered, was very distinctly 
offensive. It must be remembered that this pony had 
been buried twice as long as the horse, and nearly three 
times as long as the cow, and the comparative deJay 
must be attributed to the non-access of air and of aerobic 
organisms, owing to the fact that the animal had been 
not only buried too deeply, but that the grave had 
been covered with a mound of leaves, which still further 
checked the access of air. 

Lastly, bn July 21, 1893,1 buried a thrush in my 
garden with a garden trowel. On September 26, 1893, 
after sixty-seven days, I exhumed the remains, which 
consisted of a beautiful^collection of clean bones, while 
what was apparently the thorn.cic cavity was filled “fith 
a * comb * full of grubs which had been deposited. 

The late Professor Flower stated that when he pre- 
pared the skeleton of a whale by burying it he found that 
in two years from the time of burial all the flesh had 
appear^, and only the bones of the l^ale were leftg and 
tWe can be ho doubt that^ if buri^ be scientifically 
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carried out, a very few years would suflSce to humify the 
body, and the ground would be ready for the reception of 
a second. 

I think there can be little doubt that if the body is 
to be quickly resolved into its ultimate elements, and 
become food for plants, it must be placed in the ‘ living 
earth,’ and as near the surface as is practicable. In 
Mr.' Athelstan Eiley’s account of the monks of Mount 
Athos we are told that the bodies of the brethren who 
die are interred for three years, at the epd of which time 
the shallow graves are opened and the perfectly clean 
white bones are removed. 

There can be no dbubt that the more intimately the 
body and the earth are in contact the more rapid will be 
the process of dissolution, and that all coverings, and 
coffins, and vaults serve merely to hinder Nature in her 
work. 

For the same reason we must not hinder the access 
of air to the pores of the earth, and therefore flat tomb- 
stones ought to be disallowed. The grave should have 
some simple mark for purposes of identification, but all 
monumental records should be relegated to a cloister4 A 
body buried in the earth gradually undergoes a process 
of nitrification, whereby the animal tissues enter into the 
composition of mineral salts and become soluble and 
ready to be absorbed by the roots of plants. Therefore 
the final act of burial should bq to plant the grave, in 
order that the earth may he purified by the action of the 
roots, and the air above be freshened by the oxygen given 
off from the green leaves. / 

The seci%t of success in burial, ix, the rapid ^nd 
harmless dissolution of the body, is simplicity. All 
expenditure merely hinders Nature in her work. A pit 
six feet by two feet, and three feet deep, is all that is 
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«ibsolvitely necessary, and if the body might' b% bhiried, 
so to say, where it falls, or in the nearest available piece 
of ground, the expense of funerals would be practically 
nil. If burials were conducted upon strictly scientific 
lines the same ground might be used for a succession of 
interments, a decent interval, say ten years, being allowed 
to elapse. If interments were conducted in this way, 
and if we may assume that an acre of ground would 
afford room for three thousand bodies, and if the process 
of burial in the same ground might be repeated every 
ten years, then it is evident that an acre of ground, to be 
used continuously, would afford accommodation for three 
hundred burials per annum. •With a death-rate of 
twenty per thousand, three hundred deaths represent the 
annual death-rate of a population of fifteen thousand 
persons. It follows, therefore, that if we could induce 
people to accept strictly scientific biuxal, one acre of 
cemetery for every fifteen thousand inhabitants would be 
sufficient. 

It is a sine qua non that ground used for burial must 
be made to produce, and that the planting of a tree or 
shrub over the deceased should be the final act of the 
burial rite. In Turkey, where shallow burial is in vogue, 
a cypress is invariably planted by the grave, but I am 
of opinion that trees of more lively aspect and quicker 
growth are preferable. 

We often hear it stated that burial is an act fraught 
with danger to the living. Of this, however, there is 
very little evidence, and I am not aware of any serious 
outbreak of disease being definitely traced to a cemetery 
as a cause. This is remarkable : because interment is 
generally conducted in such a way as to hinder nature, 
and cause the production of offensive gases. Statements 
have been made, statements which I most readily believe,' 
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: ferpoM who have lived in the neighbourhood of 

^'maeses of putrefying bodies have suffered in health ; but, 
although burial has been much blamed in an indefinite 
way, there has been a singular want of well-founded 
specific charges. If, however, burial, as at present 
carried out, has not been productive of much mischief, 
that fact must be regarded as due to a happy accident 
rather than to our deserts, for burial, as at present con- 
ducted, is almost indefensible. 

' We hear it stated that microbes may carry diseases, 
from graves downwards into wells, but I am not aware 
that such a statement has ever been proved ; and on 
purely scientific grounds, seeing that the soil is the best 
filter for microbes that is known, such a statement does 
not commend itself as at all likely to be correct. Then, 
again, much has been made of Pasteur’s statement that 
the spores of anthrax have been brought to the surface 
in the bodies of earth-worms ; but this statement stands 
alone, and the source of the origin of the spores may have, 
been on the surface, where the blood of the slaughtered 
animal had been left. In any case the statement only 
tends to show that it might be dangerous for animals 
to browse in a churchyard. 

In the ‘ Journal of the Eoyal Agricultural Society ’ 
(vol. V. pt. ii.) will be found a paper by Professors 
McFadyean and Brown on the disappearance of the 
anthrax bacillus after death. 

Professor McFadyean shows conclusively that in 
animals infected with anthrax the degeneration and 
disappearance of the bacilli begins at the moment of 
death, and in all cases is complete in three days if the 
carcass be not opened. This is due to two causes 
(1) the stopping of the access of air by the cessation 
of respiration, air being essential for the growth of 
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>h6'b»Billus anthracis ; (2) the growth of piiWaotf^^ 
Wgfitmfeia. 

Th^ writers are agreed that the best way of dis- 
pofidng. of a^iputhrax-infected carcass is to bury it. For 
th0 deveiopfcent of anthrax bacilli access of air and a 
temperature of 70® F. are necessary. Neither of these 
conditions obtains in a body buried in the ground. 

/Thiit germs of disease, escaping from the bodies of 
the*y©t living sick, have found their way into sewers and 
cesspools, and thence have trickled to wells and other 
sources of water, nobody doubts ; but the mechanical 
condition of a body buried in the earth and a column of 
water leaking under pressure beneath the surface are 
so different that, even disregarding the probability that 
disease germs in a dead body fall a prey to sapropl^iytes, 
it is hardly conceivable that microbes can pass through 
the earth, because experiment has shown that earth is 
the best of filters for such bodies. Were it otherwise 
it is hardly conceivable that any of us w-^uld' bejeft 
to theorise about burial. We should all of us ere this 
have had practical experience of it. 

When bodies are buried in deep vaults there is 
always a danger that the vault may leak and fill with 
water*, and in that case we should have the mechanical 
condi|iions of a cesspool, so that if the vault continues lo 
be filled with w^ater it would be tolerably certain to le(j3t 
persist^tly from its lower end. Setting aside all the 
extravagances 6f funerals, I think we may say thai the 
praeti|jal;e:q)erience of centoies and ages, equally With 
the Ifaets of modern science, alike go to prove that bwal 
in the earth is a perfectPf safe prooess, provided tlie : 
llK)dy be simply laid in the eafth. | 

Simple burial in the earth is not dhiy safe, but it is 
positively beneficial to the living, bec^e burial grounds 
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form open spaces in and near cities, and tend to mitigate 
that fearful concentration of population which is the 
greatest sanitary evil of the present day, and concerning 
which it would be difficult to say whether it does more 
harm morally or physically. 

If a cemetery be planted, and be made to produce 
green trees, shrubs, and herbage, not only is the earth 
beneath purified^ but the air above is freshened. 
Further, be it remembep^fl that the growth which* takes 
place in a cemetery is a distinct gain tc^, the living,’ for 
we are quite unable to prevent the fact that the burial 
of dead bodies increases the fertility of the soil. A 
cemetery properly m&aged must produce timber and 
firewood at least. The leaves which are blown away 
' from it in autumn have a distinct manurial value wher- 
ever they may fall, and such nitrates as are not absorbed 
by the plants in the cemetery itself are dissolved by the 
percolating rain, which carries a measure of fertility 
wherever it may trickle. 

Earth burial, properly conducted, is a distinct 
to the living, and in no sense a danger. Although I 
believe it impossible, if burial be properly conducted, 
that disease germs should be carried to our waterjwells 
and springs, I am nevertheless conscious that some 
spore-bearing organisms are very persistent, and there- 
fore I think we do wisely to regard a cemetery as a 
sacred spot, devoted for ever to the service of the dead. 
Under no circumstances whatever should burial-grounds 
be turned to other uses, such as building purpoi^ or 
railway cuttings. It is shocking to my feelings as 
sanitarian when I hear that churches and adjacent 
churchyards in the City have been sold for filthy lucre, 
in order that the people may reap the moral and 
physical harm which comes of overcrowding, and one is 
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' not witJiont hope that the Church inay some day pro- 
nounce against such practices. 

The helief, so common in the present day, that every 
bit of ground ^hat does not carry a factory or a pile of 
offices is watered, is a belief which is very full of danger 
to the public health. We ought to be very chary how 
we abandon any practices which serve to mitigate the 
over'^ooncentration of population ; and thatime-honoured 
practice of earth }|urial, if riit|ptfally conducted, is one 
of those which automatically provide ‘open spaces which 
separate the living and freshen the air with vegetation. - 

Some are saying that land is no longer obtainable 
for burial purposes, but to this alignment I have only to 
reply that land was sold in 1893 for 375. ^d. per acre, 
and that the country is simply scored with railways, 
which are quite as ready to carry the dead as the 
living. 

‘ The gist of my remarks has thus been, that earth 
l^urial is not only safe, but that its safety lie^ in absolute 
lamplicity. All expenditure on funerals is not only waste- 
ful, but positively harmful. If a body be simply laid in 
the earth, and the grave be planted, burial becomes an 
act ^hich is not only beneficial but absolutely profitable 
to the living. 

In order to carry out this extreme simplicity in . 
funerals it will be necessary to diminish the ceremony 
at the grave to the utmost, and to provide coffins which 
shall be used merely for the transport of the body, but 
w||ioh should, as a final act, be withdrawn. Such coffins » 
should be made of metal, so that they may be disinfected 
or polished, and they might be made as beautiful as 
possible. 

In a paper communicated to Section IX. of the 
Seventh Intetnational Congress of |Iygiene and Demo- 



bvrml 


396 

grapliy (London, 1891), entitled * L’Assainisfiement dim 
Cimetieres,’ MM. Brouardel, du Mesnil, and Ogier 
state — 

1. . que Tatmosphere des cimetieres .actuals est 
pure de tout produit gazeux deletere, de tous lea elements 
figures nocifs. . 

2. ‘ Que dans les cimetieres actuels le sol ne renferme 
que de Tacide oarbonique en grande quantite a Texclusipn 
4e tout autre gaz en quantites appreciables. 

S. * Que la decomposition des cadav/es confies a la 
terre serait vraisemblablement activee par le drainage 
du soL’ 

And in a second report they further state — 

1. * Que plus le cadavre est en contact avec Fair par 
le fait de la permeabilite du sol, de la porosite de la 
biere, plus sa destruction est rapide et complete ; la 
presence de Fair favorisant Feclosion de ces etres 
inferieurs, de ces travailleurs de la mort qui sont les' 
agents les plus actifs de la destruction des cadavres. 

2. ^ Que toute substance mise dans la biere pour eia 
assurer Fetancheite— sciure de bois melanges ou non d# 
substances antiseptiques ou simplement aromatiqu^s, 
poussiere de charbon, feuilles de caoutchouc, de carton 
bitume doublant la biere—retardent dans une proportion 
considerable la destruction des cadavres. 

* Toutes ces matieres s’opposent au developpement des 
animalcules la plupart aerobics qui paraissent 6tre les 
agents les plus actifs de la destruction des cadavres. 

3. ‘ Que Finhumation dans un sol humide ou imper- 
meable retards considerablement la putrefaction.’ 

This extrafct seems to show that in burial, as mother 
things, we have only to follow nature in order to attain 
our end, and that the onwholesomeness of the well- 
managed cemetery is jllnsory* 
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ist^ssaly; |)bat it is almost boj^loss to 6xpeet a fsisaw, 
aslant io the practice ; that it is wasteful ; and that it 
woijild ofte^ defeat the ends of justice. Burial in the 
eaitti, if decently and properly conducted, is a safe and 
healthy practice. 

The advocates of cremation use as their stock argu- 
ment the danger to the health of the living that is caused 
by the burial of the dead. The germs of zymotic disease, , 
they urge, are.thus kept alive and find their way to the 
wells and watercourses. * 


Granted that in the dead body, as in the excremental 
and other matters escaping from the sick, there may be 
living particles capable of carrying infection, we should 
expect to find that those most associated with the dead 
and with excremental matters would give some indication 
of this danger if it be practically important. 

As a matter of fact, the three healthiest classes are 
(1) the clergy, who habitually live by the side of a grave- 
yard and get their water from a local well ; (2) market- 
gardeners, who are constantly dealing with enormous 
quantities of manure, a large part of which must be 
theoretically capable of conveying infection ; and (8) farm 
labourers, who run the risks of market-gardeners, but iu 
a less degree. 

In considering the question of Burial v. Cremailon 
we must be careful to separate essentials from non- 
essentials. The pomps and vanities which have grown 
up round the simple act of interment have become 
intolerable, and there can be no doubt that the certain 
amount of popularity which cremation enjoys is due tu 
the fact that^t affords a ready mfeans of escape from 
these oppressive conventionalities. ^ 
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Th^re can be no doubt that, if we wish to maintain 
the ferti|(,tiy of a country, all dead organic matter which 
emanat<ilf ^m the soil must be returned to it. 

There are at present enormous tracts of fair agricul- 
tural land which can be bought for 20Z. or even lOZ. per 
acre, so that it is idle to talk as if the procuring of land 
for cemeteries were a serious difficulty. 

The cremation of a body involves a needless dissi- 
"pation of energy. Not only has the fuel used for crem'a- 
tion to be paid for, but the air is fouled with the products 
of combustion, and the inevitable destiny of those pro- 
ducts (i.e. to become food for plants) hindered to an 
extent which we cannot estimate. 

To regard the dead body as a fg^rtiliser may shock 
.the sensibilitieB of some, but looked at philosophically 
this point of view is inevitable, for, even when cremation 
is practised, the products of combustion must ultimately 
become the food of plants, somewhere and somehow. 
Why not go with nature instead of against hei: ? Why not 
employ the economic process of inhumation instead of 
the extravagant and thriftless process of cremation ? 

There is only one way of keeping the soil pure and 
wholesome, and that is to make it bring forth, th time 
of war or famine there could be no objection on sanitary 
grounds to growing any ordinary crop in a cemetery, 
but we shall all agree that the most suitable crops would 
be flowers and flowering shrubs, and it should be an 
object to make our cemeteries as beautiful as possible. 

One is at a loss to understand what is meant when 
advocates of cremation talk of inhumation as a topic too 
ghastly to be ipentioned. There is no .offence whatever, 
and from the sBsthetic point of view the advantages are 
altogether on the side of scientific burial. 

The products of cemeteries must have a definite value 
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aiid would ^ptovide a large amovmt of firewoodi^ and this 
secondai^ cremation, by which the dead provide warmth 
for the living, is a cremation to which nobody can object. 

4t*^asent we are busy in burning all the combustible 
refuse of ou^- towns, and by gross mismanagement our 
excremental naatters have become a danger instead of a 
blessing to the soil. Agricultural depression is, one can 
have no doubt, in part at least attributable to this caus% 
aninow comes the proposal to cremate the dead, which 
will foul the air and starve the soil still more. 

If the inteianent of the dead be conducted upon 
scientific lines, and if the cemeteries be made to produce 
trees and shrubs, the soil may be used for interment 
(after an interval) over and over* again, and there can « 
be no doubt that ils ability to nitrify and humify the 
body would progressively increase with each repetition 
of the act. 

The process of cremation involves, as I have said, a 
dissipation of (Energy, and the same remark is equally 
applicable wfien any organic matter which is capablp of 
nitrifying and humifying is destroyed by fire. Fire 
brings destruction, but organic refuse, when buried in the 
earth, is started upon a round of creation which (we 
cannqji help it) freshens the air, feeds the hungry, clothes 
the naked, warms the shivering poor, and finds labour 
for * the unemployed.’ In cities we are so closely packed 
that it is no longer feasible to put organic matter to its 
proper use. Your true cockney browses on imported 
corn and tinned food, and is necessarily ignorant that 
organic refuse has any legitimate destiny except to foul 
the Thames or feed somebody’s patent ‘ destructor/ He 
cries to be relieved of his organic refuse, which is to him 
merely a nuisance to be got rid of. ’ He has entered upon 
a policy of destruction which is unscientific and thrift- 
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1^ aiHd the pi:op<Bal to cremate the flead k 

part of a policy which will eventually do fcJ 

what a similar policy in ancient Eome did for the Bomin 

Campagna. 

To sum up the merits of cremation and inhumation 
we must admit that, with regard to ceremonies to be 
observed, there need be no difference, and that in both 
it is equally necessary to provide for the transport of the 
body and a suitable preparation of it, sufficient to ajlow 
of its being decently placed in a hole, and whether this 
hole take the form of a furnace or a grave makes no 
difference. 

There can be no doubt that burial is the shorter 
process, for to dig a hole having a capacity of 36 cubic 
feet, to lay a body in it, and cover it up again, would not 
take many minutes. 

Next, let us look at the financial aspects of the 
question. 

If we allow for each adult interment the space of 
6 feet by 2 feet, then 3,630 adult bodies could be placed 
in an acre of ground, and there can be no doubt that, if 
it were necessary, it would be possible by a little manage- 
ment to utilise every square inch of an allotted space 
without superimposing one body on another. ^ 

It is stated in Chambers’s ‘ EncyclopsBdia ’ that the 
cremation of a body at Woking occupies about aff hour 
and a half, and takes about seven shillings’ worth of fuel. 
It is evident that the cost for fuel only of cremating the 
number of adults capable of being buried in an acre of 
ground would be 1,210 guineas (1,270Z. 10s.), and this 
represents the price which might be paid for land fdr 
burial purposes before cremation could in comparison 
with earth burial be considered economical. 

Any land which is in a condition to produce ordinary 
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^'M^ber^guded as saiUble lor'bii|^.p>* 
I p ^ pj«>perly draiiied, Ac. 

Ih^^ritej: caUg to mind a small parcel of land wittiia 
mi^tes’ drive of an important raflway junctkm 
between |ix1y tod seventy miles from London, whmh 
recently cost per acre. If this ground were filled with 
one layer of adult bodies, each body having 6 x 2 =s 
square feet, then each body would occupy almost exactly 
two*pennyworth of ground. There are hundreds and 
thousands of acres of such land to be had for similar or 
lower prices, an3 it is not necessary to cry out about the 
difficulty of obtaining land for burial purposes. It is 
obvious that ground used for burial must become exceed- 
ingly fertile, and should be correspondingly wholesome, 
profitable, and beautiful. 

Prom the financial point of view there can be no doubt 
that burial is cheaper than cremation. The burning of 
a body plus seven shillings^ worth of fuel must foul the 
air. Granting that smoke and offensive odours are both 
done away with by using proper furnaces, the ultimate 
products of combustion must render an enormous volume 
of air noxious and irrespirable. The atmosphere of this 
country is sufficiently fouled as it is without needlessly 
adding to its impurity. 

The ground in which a body is scientifically buried 
would be soon covered with herbage And green leavts, 
which serve to freshen the air instead of fouling it, 

If our cemeteries are to be replaced by furnaces with 
tall chimheys pouring their products of combustion into 
the air, it is self-evident that the cities will gain nothing 
by the reintroduction of a mode of disposal of the dead 
which, whatever may be its merits, is not in neoordani^ 
with the teachings modern science^ 

To sum up: it appears that, i|» compared with 

: nn 
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ereimation, inhumation is cheaper, simpler, and quicker. 
It is productive and not destructive, it is indirectly 
a cai\S6 of freshening the air instead of fouling it, and 
provides a lovely spot for the enjoyment of the living. 

At the Church Congress at Birmingham in 1893 a 
distinguished sanitary engineer advocated cremation as 
against inhumation, notwithstanding that at the time 
he was speaking coals were (in consequence of a strike) 
fetching two pounds a ton, while land a few weeks {Jre- 
viously had exchanged hands in Essex at S7s. per 
acre. This, one fears, is typical of the thriftless extrava- 
gance of engineers in sanitary matters. An engineer who 
adopts the motto that< ‘ forks were made before fingers,’ 
and whose ingenuity is stimulated by the help of a public 
purse, is a luxury which is apt to prove irksome in the 
end. 



CHAPTER XIII 


T&E STORY OF BRSMONTIER, AND THE RECLAMATION 
OF THE SAND-WASTES OF GASCONY' 

In the short address which I have the honour to give 
to you this evening, I purpose to bring to your notice 
the chief facts of a great sanitary work which has 
been accomplished by our friends and neighbours, the 
French. 

If you will take the map of France and look at that 
portion of the coast which skirts the Bay of Biscay, you 
will notice that two great rivers flow into the sea along 
this coast. One, the more northerly, is the Gironde, a 
stream which has upon its banks the great commercial 
city of Bordeaux ; the other river is the A dour, the mouth 
of which is 160 miles south of the mouth of the Gironde. 

Between the mouths of these two rivers the shore of 
the Ibay of Biscay is fermed absolutely and entirely 
of sand, and for a considerable distance inland from 
the coast the soil of France is composed of sand. It is 
to this great sandy district, covering nearly two millions 
and a half of acres, and known in France as the * Landes,’ 
or Moorlands, that I wish to direct your attention. 

These moorlands have been the despair of agricul- 
turists for centuries, and have been universally regarded 

^ This chapter fodhqaed Uie subject of an address fo the woi^g 
classes delivered at York in 1886 on the ocoaiiion of the Oongresd held 
by the Sanitary Institute. Its original form not been altefedw 
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among the dreariest and most unwholesome distriets 
in Eurdpe* Sand has not the reputation of being a 
very profitable soil to the agriculturist, and in addition 
to the natural poverty of the soil the farmer in this 
region has had to contend with the impossibility of effi- 
cient drainage. The Landes formerly produced nothing 
except a scant herbage sufficient to support a few miser- 
able sheep, tended by shepherds as ill-favoured as their 
flocks, who generally suffered from one or other of the 
many diseases prevalent in the country ; for disease- was 
about the only crop which the Landes formerly brought 
forth abundantly. 

Indeed, you will fkid that plains which are unpro- 
ductive are generally unhealthy. The Campagna round 
Eome is a very hotbed of malarious and other diseases, 
and the sandy plains of Holland, and our own Lincoln- 
shire, enjoyed a similar evil repute, before efficient drain- 
age was brought about by skilful engineers, and the 
cultivation of the soil became possible. Husbandry and 
disease are sworn foes, and the pursuit of agriculture is 
generally the pursuit of health, and a healthy man M 
generally contented. Here is an argument for ‘small 
holdings,* for ‘three acres and a cow,* and for ‘allot- 
ments/ which I freely give to those who find pleasftre in 
political contention. 

The drainage of the Landes presei^ted special diffi- 
culties, and difficulties which no engineering skill and 
no expenditure of money in the direction of bricks, 
mortar, and machinery seemed likely to overcome, and 
for the following reasons : — z 

The reputation of the Bay of Biscay is familiar to 
every Englishman. It is there, if anywhere, that Ihe 
force of wind asserts itself, and the winds are generally 
westerly in direction^ and blow with fearful violence from 
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lie 0 ^ over the Imi. !the ehore ol ^ri of ib$ 
^my ^th ivhich I am dealing is eomposed,"^ as 1 ihave 
said^ of urpnitigated sand. The effect of the wind upoh 
sand is f^niliar to all of us, for the sand is borne befotse 
the wind|Snd travels considerable distances. 

* Now, in the Bay of Biscay the rise and fall of the 
tide is great, so that the sand washed up by the sea is 
left high and dry to the extent of many feet at low 
waTser.^ 

Again, in the latitude of the Bay of Biscay the sun 
is far more po^fferful than here, so that in the interval 
between the times of high water the sand is greatly 
heated by the sun, and is so thcgroughly dried that the 
particles no longer tend to stick together— glued by 
natural moisture— -but are easily driven before the 
furious blast which comes roaring from the sea. When 
the wind is not very strong it blows the sand into heaps 
along the shore. These heaps or hills may reach an eleva- 
tion of from 60 to 300 feet, with an inclination of about 
80 degrees towards the sea. These heaps of sand are 
called ^ dunes,' a word having the same origin probably 
as the English ‘down,’ and formerly the whole fore- 
shore of the Bay of Biscay, between the Gironde and 
the tAdour, presented an undulating appearance, as 
though a portion of the swelling, rolling sea had been 
turned to sand and become stationary. If these sand- 
hills had been really stationary they would have formed 
a natural rampart against wind and waves, and it might 
have been possible to drain and cultivate the land 
behiftd them. But this was not tihe case. The scanty 
herbage of grass and reed which grew upon the dunes 
was not enough to fix them. It only required a gale ol 
moderate force to completely alto the face ol the 
country f hills became flat, valley| were filled up, the 
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ial^s which formed behind the dunes became dry 
land, the water which the lakes contained was forced in 
some new direction, and what happened to the lakes 
also happened to the watercourses, with the result that 
the whole country was waterlogged, and fields and 
gardens which had been painfully and industriously 
cultivated were submerged by the drifting sand. It is 
even stated that villages disappeared completely in this 
way, and that an enterprising agriculturist in digging 
his estate was surprised at finding just beneath . the 
surface the brazen weathercock on the stGeple of a long- 
forgotten parish church! It is a great labour, even 
at the present day, to Jieep the mouths of the Gironde 
and the Adour free from drifting sand, and it is cer- 
tain that a century or so ago the course of the Adour 
was completely changed, owing to the channel getting 
dammed by sand blown into it. If an accident such 
as this could happen to a mighty stream like the Adour, 
one may judge of the great uncertainty which attended 
the course of smaller streams, and the absolute impossi- 
bility of draining the land. 

A few feet below the average level of the surface of 
the district there is an impermeable stratum, locally 
known as alois, which keeps the water from flowing 
away, and beneath the impermeable stratum was^ more 
sand sodden with undrinkable water. 

The result of this condition of things naturally was 
that the district of the Landes during the wet season 
was a swamp, and during the dry season a pestilential 
morass. The district was uncultivated, and produced ^ 
nothing but scanty herbage, which served as pasture 
for a few wretched sheep, tended by shepherds doomed 
to spend their lives upon stilts, for the country was 
such that it was impossible to walk far in any one 
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direction without sinkmg to the waist or %houldera. 
^e cUuntl'y produced no corn, and the population wiiif 
the scantiest in proportion to acreage of any district in 
France. ^The population was kept down also by disease. 
Fevers olall kinds— and especially those of a malarious 
type — were exceedingly common. In addition, there 
was a disease peculiar to this and a few other districts 
in Europe, known as Pellagra, a terrible disease, 
wMch disfigured and slowly killed ; the patient dying 
with the aspect of a mummy and the mind of an 
imbecile. • 

The Landes had remained for centuries as a blemish ' 
on the fair face of France, and all attempts to reclaim 
and cultivate them had signally failed. The Emperor 
Charlemagne, it is said, employed his troops in the 
intervals of his Spanish campaigns in an attempt to 
reclaim the Landes, but the forces of nature laughed 
at the puny opposition of the greatest magnate of the 
world, and at once resumed their sway as soon as the 
imperial soldiers had ceased to dig ditch and throw up 
bank. 

I have no fear of being contradicted when I say 
that it is of no use to attempt to fight with Nature. 
We may oppose her for a time, but only for a time. In 
the end she asserts her sway, and man sees too late 
how his labour has been in vain. 

Dwellers in these islands do not need to be reminded 
of the awful and irresistible power of wind and wave, 
against which the mere dead weight of Cyclopean break- 
waters, constructed at ^gantic cost and maintained by 
constant periodic expenditure, is at times laughably 
impotent. I need not say that the wind and wave| of 
the Bay of Biscay are the roughest and rudest in the 
world, and that if the maintenance ^f dead breakwaters 
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10 an andlaes and almost hopeless task on our ooasi^* 

* on the stretch of coast which I am coflsidering their 
ConStimction and maintenance would be alike impossible. 
Thus it was that until the latter end of the last century 
the oonditioi]„^f the Landes, a tract of two millions and 
a half of ''ieres, seemed hopeless, and they seemed 
doomed to be open to the fury of sand storms for ever 
and to remain a pestilential, unprofitable, undrained 
swamp to all eternity. 

’ But, happily for France, and especially for the 
dwellers between the Gironde and th« Adour, there 
was born in 1738 Nicolas Thomas Bremontier. It is 
said that the world knows nothing of its greatest men. 
Certain it is that Bremontier was one of the greatest 
, benefactors to humanity that the world has ever known, 
but I regret to say that I can tell you very little about 
his life. This would have been less but for the kindness 
of Mr. Jenkins, the late Secretary of the Royal Agri- 
cultural Society, who obtained from Paris the following 
extract from the memoirs of the Agricultural Society of 
the Seine. This short biographical notice of Bremontier 
is from the thirteenth volume of the ‘ Transactions ’ of the 
Society (for the year 1810), and was most courteously 
extracted by M. Laverriere, the librarian ; — « 

‘ Nicolas Thomas Bremontier was bom at Quavilly, 
near Rouen, July 80, 1788, and soon manifested great 
aptitude for the exact sciences. He was very young 
when he entered the school of the Fonts et Ghaussees, 
■and at eighteen he went to the College of the Marine 
Artillery at Toulon, to teach applied mathematics. This 
school, established by M. Choiseul, was broken up a few' 
years later, and Bremontier went, as i^pgineer of Roads 
and Bridges, first to Ferigueux, and then to Bordeaux. 
Here he was actively engaged in his profession, and 
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iWboar, and cm the inethodB of restrahu^ 
rivers tor^ente to their proper beds. His Miergy 
iiio^|a8tili|e, and in his leisure he taught himself 
the princ^es U music;^ and became in this direeticto 
most efficient. Promoted to be Inspector of Boads and 
Bridges, he went to Brittany to make a canal to joi|l 
the Eance to the Vilaine. Thence he was sent to 
Normandy to make a canal from the Ome, by Caen, to 
the sea. At @aen he reconciled the differences which 
had arisen between the provincial magnates and the 
officers of the Fonts et Chauss^es, and his judgment 
and conciliatory spirit had proved useful in a similar 
way in Bordeaux. When, therefore, the post of Engineer 
in Chief for Guienne became vacant, he was appointed, 
in obedience to the wishes of the locality. 

‘ Brdmontier joyfully accepted this post, not merely 
because it was at once a professional and social pro- 
motion, but mainly because while formerly living at 
Bordeaux he had been a witness of great troubles for 
which he believed he had found a remedy ; at least his 
early experiments (conducted at his own cost) gave him 
a strong cause for hope. Br^montier felt that here was 
to be the theatre of his greatest and most useful labctors. 
Possibly, we might believe, he thought to earn an im- 
perishable fame ; for self-interest, we are prone to tMnk, 
is the main spring of good works. Brdmontier h&d less 
need of s^ch a spur than most mem ’ i 

* Hb had visited the sandhills cd Gascony during his 
first sojourn at Bordeaux, and bewailed the misery caused 
by those moving mountains thrown up by the sea anjd 
- driven by the w^t wind, which had already smothered 
a vast tract of cultivated land, as wei as rural inbabi^nts 
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and villagers, and which threatened to cover the 
more fertile districts and advance even to Bordeaux 
itself, 

* The idea of arresting this devastating power took pos- 
session of Bremontier, and the hope of success occupied 
entirely his brain and hands. He studied the nature 
and the movements of the sand, he measured their 
extent, and noted the ravages past and to come. 

‘He recognised its vegetative power, and from the 
year 1787 he knew that a great number of plants, and 
especially resinous trees, could find nouri^ment in them. 
He made experiments at his own cost to get some 
definite facts. He perfected his method of procedure, 
and at last, certain of success, and feeling that such an 
^enterprise was beyond the power of a single man, he 
sought the help and succour of the Government. His 
assertions were not credited, and his project shared the 
fate of many other creations of genius which are re- 
pelled at their birth by the ignorant, until the results 
become so numerous and evident as no longer to be 
neglected. 

‘ After Bremontier’s first attempt the solid basis of 
procedure was found, and the extension of his work 
alone was necessary. What proportion was there* be- 
tween the few acres planted at the cost and by the care 
o| PM man, and that vast stretch of country extend- 
ing from' the Gironde to the Adour, nearly 180 miles, 
and averaging three or four in breadth, all exposed to 
the actiqu of the destructive sand and in part covered 

f / / Duri^. bis second residence at Bordeaux be renewed 

application to the Government, this time still mor6 
of the success of his project. 

‘ In a short notice like this it is not possible to enter 
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ilito all his trials and diflSculties, nor to dilat® «apon the 
dangers to which he and his works were alike exposed^ 
daring ^he period of anarchy to which France at that 
time was so long a prey. 

^ The |enius who then controlled the destinies of the 
Empire apprec:^|^ the value of Bremontier’s projects, 
and in the year i801 he allotted 60,000 francs for the 
continuance of the work, and a similar sum has been 
allotted to it in each succeeding year. 

Bremontier now began to enjoy the fruits of his 
labour, and in 1808, 8,700 hectares of land (about 
9,000 acres) had already been sown. Honoured by the 
esteem of the department of Pon^s et Chaussees, he had 
been promoted to the rank of Inspector-General, and 
he was chosen by his fellow-citizens of Bordeaux to be 
one of a deputation to wait upon the Emperor at 
Bayonne. He had then the happiness to submit to 
this great ruler his future projects and his past success, 
and felt certain that from that time the great work to 
which he had devoted himself would not be abandoned, 
and that its future success was assured. The fixation of 
the whole of the Dunes is now ranked among the great 
public benefits to which Napoleon, with the instinct of 
a genius, gaye his support. Bremontier in his dying 
hours was doubtless consoled by this pleasing pro- 
spect, and he breathed his last surrounded by iMs 
friends, with the calmness and resignation of W fr|^ ' 
philosopher.’ 

Bremontier recognised the fact that the onl^ W^y to 
grapple with the forces of nature is, not to jfepjndjjy « 
against them, but to try to make use of tll^^ 
is always working for our benefit^ and almoufh 
times, in a fit of anger as it were (the real 
which we may fail to comprehend), she destroys mf Ch oh 
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^ hei; Wn work, stiU, in the long nm, those who endeayonr 
to turn her forces to account will find the balance enor- 
mously in their favour. 

It is well known, and has been long recognised, that 
the best protection for a bank or rampart against the 
fury of the el&ients is to plant it. A loose heap of earth 
is liable (no matter how huge it may be) to be washed 
and blown away in times of tempest. If, however, the 
bank be planted, the roots of the trees and plants hold 
the elements of the soil together, and the spreading 
branches and leaves form at the same time a protection 
from the fury of wind and water. It is true that even 
planted hills and banks may suffer severely in times of 
exceptional storm, but the storm once past, the silent 
^forces of nature commence at once the work of recon- 
struction ; the damaged roots send forth fresh rootlets, 
the damaged branches soon push again with buds of 
promise, and possibly before the advent of the next 
exceptional gale the storm rampart is stronger than 
before. These silent forces of nature are truly bene- 
ficent ; they merely ask for fair play, they work for us 
without wage ; and one great principle of success in, all 
work in this world, be it legislative, be it sanitary, or be 
it of any other kind, is to go with them, not to £ght 
against them, to learn if we can what is nature’s in- 
exorable law, and lay to our hearts the fact that nature 
brooks neither stubbornness nor disobedience, 

Br^montier recognised the fact that the only way to 
fix the drifting sand-dunes was to plant them : but how, 
and with what? These were the questions he had to 
solve. Sand* is not regarded as a promising soil by 
agriculturists in general, and the sea-sand along the 
shore is the leaet promising of all. And yet sand must 
contain in its interstices a good deal of organic matter 
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k|ir ^ Wwar4-teaduig nv«]ra, abd the la<^ that the 
*aaady eatnaries of rivers are my « liable to serve M 
^reedibig groonls for mosquitoes which propagate malaria 
may he tali^ as evidence that organic matter must exist 
in quantitylantf in fine division among the minute par> 
tioles of sand. In the sping of 1886 I was astonished at 
finding, close to Biarritz and within a few yards of the sea, 
a fiourishing crop of peas which had been sown in fiiie 
saM without, apparently, the admixture of any mauurial 
body. They were protected from the sea-winds by 
hurdling made bf gorse, and enjoyed an ample exposure 
to the sun, and thus bid fair to yield a good return in 
due time. The pea is a plant that sends its roots very 
deeply, and the roots doubtless found moisture and 
nourishment at a great depth below the surface. For 
fixing dunes, however, something more permanent than 
peas is necessary, and Bremontier resolved to try the 
Pinus maritima, a tree which was known to flourish in 
sandy soils near the coast. The Pinus maritima is a 
species of Pinaster, and in habit and size it very much 
resembles the common ‘ Scotch Fir,' with which we are 
lall familiar. Bremontier made his first sowings of the 
seeds of the Pinus maritima in the year 1789, and I will 
stati shortly his perfected manner of procedure by which 
he overcame the obvious difficulties of his task. 

I wonder what the dull-minded and prejudiced 
peasant thought of this enthusiast who went forth to do 
battle with the mighty ocean, and still mightier wind, 
armed on|y With a few handfuls of pine seeds, such as 
might be driven far away by the first strong gust that 
blew. I wonder ^so if only the ignorant laughed at 
bitn, and if he escaped the jeers and sneers of those 
who had enjoyed ‘the advantages of a better education. 
Probably not, and equally probably hb oared little fiar the 
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.oj^ions of the prejudiced^ The pine soeds were sown 
milte d with seeds of the common broom, and the sowings 
were made in a direction at right angles to the prevailing 
wind. A screen of hurdles made of gorse or of planks 
deeply driven into the sand was placed on the windward 
side of the seed-ground, and the seed-ground itself was 
thatched with pine branches and other suitable material. 
At the end of the first year the broom would be nine or 
ten inches high and the pine saplings only two or.thtee 
inches, and thus the tender little saplings were nursed 
and protected by the plants of broom. *In half a dozen 
years or so the brooms had reached their full growth, 
but the pines continue^ to grow, and, in course of time, 
overtopped the brooms, and smothered their nurses. 

^ Being judiciously thinned and pruned by the foresters, 
the pines grew into fine trees able to resist the fury of 
the elements, sending their long tap-roots and laterals in 
all directions through the dunes, and causing them to 
become year by year a stronger and stronger protection 
to the inland wastes instead of a dangerous menace. 
At the dawn of the nineteenth century Bremontier had 
proved the success of his practice. In the year 1801 the 
matter was taken in hand by the French Government, 
and in 1810 it was ordained that so much of the iand- 
dunes as belonged to the State should be planted after 
the manner of Brdmontier, while the private property of 
those who were unwilling or unable to plant should ,;be 
taken in hand by the State, all revenue arising from 
such land being confiscated until the cost entailed by the 
work had been recouped. * •: * ^ 

In 1817 a. yearly sum of less than 4,000f. was voted 
for the reclamation of the dunes and wastes of Gascony, 
with the result that, in the department of the Landes, 
98,000 acres of forest have been planted ; and whereas 
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14 IBH ttere werfe aboij^t #00,000 acres of imcsaltmble 
laud in the department of the l^andes alone, there 
noi^ dinlj^^ 340,000 acres, showing that in the past half - 
century reclauiation has proceeded at the rate of 12;000 
acres a yea|r. ¥ These figures apply only to the depart- 
ment of the Landes, and leave out of consideration the 
department of the Gironde, in which, however, nearly half 
these waste moorlands are situated. This reclamation 
hte been made possible by the fixation of the dunes, 
which has rendered systematic drainage operations 
practicable. Oanals and drains have been cut in every 
direction, and, thanks to the pine forests, there is now no ‘ 
longer any risk of their being choked up with sand. 

The Pimcs maritima has proved a very profitable 
tree. Within twenty or twenty-five years of sowing it 
begins to yield a return. The timber is of very moderate 
quality, but is largely used for packing-cases, for shores 
in the dockyards of Bordeaux, for railway sleepers, and 
for firewood. I may remark in passing that the groat 
scarcity of coal in France compels the Fren^.h to look to 
their forests for fuel, and there is probably no nation 
more clever and more thrifty in the management of trees. 

The pine trees are chiefly valuable for their yield of 
turpentine and resin, which in that comparatively warm 
climate is very abundant. The resin is obtained by 
removing a strip of bark from the tree and allowing the 
exuding sap to trickle into a small earthen vessel shaped 
like a flower-pot. The trees begin to yield resin when 
they are 3 bout twenty years old, and the resin is worth 
about SL a hogshead in its crude condition. As far as 
I am able to judge, it requires about 250 trees on an 
acre of ground to give a hogshead of resin. It requires 
comparatively little labour to collect the resin, so that 
the profit per acre from the resin harvest is considerable. 
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lhat tli0 draming away of the resin does'iU$ 
eerionely affect the valne of the timber. Besides re«dn 
and timber the manufacture of charcoal is largely 
carried on — charcoal, as you are aware, being in great 
demand in France for a variety of purposes. 

Thus it appears that the waste moorlands on the 
shores of the Bay of Biscay have become of great com-, 
mercial value. Journeying from Bordeaux to Bayonne, 
the railway passes through one long monotonoua pine 
forest. When I state that the journey takes between 
four and five hours, you will be able to jddge of the vast 
tract of country which, once the abomination of desola- 
tion, is now covered with millions of the resin-yielding 
Films maritima. The cultivation of the pine improves 
'the soil, which is gradually enriched and altered in 
quality by the dead leaves and other vegetable debris 
which fall upon it. In some places clearings have been 
made in the forest and vineyards planted, and 1 need 
not remind you that the most valuable vineyards in the 
world are on the southern bank of the Gironde, on 
the very fringe of the pine woods which I have beMl 
describing. 

The rise in agricultural value of this tract of country, 
great as it is, is a smaller matter. The great gain Sfter 
all has been the rendering wholesome of a pestilential 
swamp and the removal of a plague spot from the face 
of nature. The shepherds of the Lahdes, except in 
very few places, have now no longer any need to walk 
about on stilts, and malaria and pellagra from being 
common have become rarities, and will socm be extinct. 
Life in this district no longer languishes and ends pre- 
maturely, but the inhabitants enjoy vigorous hettit^, 
and that happiness and contentment which vigorous 
health alone can give. 
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|l^|a to be carried <^. Bound the baein of Arcachoii 
is a yei|^ large p(q>ulation, supported mainly by tile 
oyster fiimories, and the town of Arcachon, which has 
grown u^ in the pine foorest, is one of the well-known 
health resorts in Europe, where land in the best situa- 
tions is worth about 1,000^. an acre. Well may ^the 
dwdlers in Arcachon raise a statue to Br4montier, 
whose’ far-seeing and thrifty policy has brought them 
health, happiness, and riches in place of disease, misery, 
and poverty, 

I have now given you the ^simple details of the 
manner in which Bremontier’s small beginning has 
made great end ; how his pine plantations, made at first 
with no little labour and sorrow, began along the coast, 
and with the lapse of a century have reclaimed a 
province. 

You will be asking, perhaps, why I have chosen 
this subject for my short address to the inhabitants of 
York, and having listened to my tale, you will be asking 
for the moral. 

I chose this subject for my address for seteral 
reasQps. The chief reason probably is to be found in 
the fact that I spent part of the early spring of this 
year in the district which I have been describing, and 
what I saw there made, as it could not fail to do, a very 
deep impression upon me. 

My next reason was that it is an aspect of sanitation 
which is not often dealt with at meetings like this, and 
I^was glad of the opportunity of taking you away from 
pipes, traps, sinks, and those expengjive roads to health 
which we have to consider in cities, to contemplate the 
sanitary effect of good husbandry ih the open air i and 

' MM 
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to you on a large scale what I believe to be univer- 
sally true, viz. that the cultivator of the soil must always 
be the right-hand man of the sanitarian. 

It has bee& refreshing for us to contemplate a 
sanitc^ry work which has proved a financial success. 
Saliitailon always gives us the best of all dividends — 
health. It is said to be a short-sighted policy, especially 
in cities, to look for a money return on the capital 
expended on works for improving the public heajLfch. 
The thrifty French, however, have given to the world a 
valuable example of a comparatively sipall expenditure 
yielding in the course of time a magnificent return of 
bbth health and material prosperity. 

Do not run away with the idea that the Finns 
maritima is a cure for all waste lands and unwholesome 
districts, because it happens to be especially suited to 
the soil and climate of the eastern shores of the Bay of 
Biscay. In the warm climate of the south it yields 
abundance of resin and turpentine, grows quickly, and 
furnishes a large quantity of timber. In more northern 
climates it will grow, but does not flourish ; and although 
there fs at least pn^ fine specimen in Kew Gardens, it is 
not, from all I have heard, a tree suited to this climate. 

My story seems to show that in the reclamation of 
waste lands we must not be in a hurry. Nature is sure,, 
but from our point of view slow. Bremontier, and those 
who worked with him, began in a small way. We may 
be sure that experience had to be bought at more or less 
expense ; and it was not until the success of his methods 
had been proved that the French Government seriously 
took the matter in hand. Bremontier was a true patriot./ 
He worked Solely for the good of his country and for 
posterity. He had no idea of immediate profit, either 
for himself or his contemporaries. He drew his modest 
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salary as Inspector-General of Eoa^ and Bri&ges, but 
looked to no further profit. He lived barely long enough 
to see the resin flow from his first plantings. He 
pointed out, as it were, the way to the promised land, 
but for himnelf he only saw the promised land *in 
his mind’s eye.’ It is good for us to bear this fact in 
mind, for many reformers of the present day seem, in 
qu^estions of land management, to look only for imme- 
diate results, and to be actuated by the not very noble 
sentiment of ‘ Bother posterity ! What has posterity 
done for me ? ’ * 

There has been a good deal of talk of late about the 
reclamation of waste lands in this country, and the 
opinion of some seems to be that worthless soil presents 
a glorious opportunity of wasting money. These are 
questions concerning which I cannot speak to you as an 
expert, but it seems certain that the problem of reclama- 
tion must differ with the circumstances of soil and 
situation, and that it is far more easy to do the wrong 
thing than the right. The first thing necessary is to 
find a Bremontier to show the way. We shall want a 
Br6montier to show ns the way out of the pestil^tial 
quagmire which we Londoners are making by dUht of 
large expenditure in the estuary of the Thames. Wo 
want a genius and enthusiast who will do for the bogs of 
Ireland what this great Frenchman did for the Landes 
of Gascony.* 

* For many of the facts embodied in this address I am indebted to 
Dr. John Cfoumbie Brown’s ‘ Pine Plantations on the Sand-Wastes of 
France.’ Edinburgh (Oliver and Boyd), 1878. 
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